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Nothing Missing 
Te 


Link Hi-Precision Gear Box, one of 
many in the Flight Simulator, shows 
the New Departure ball bearings 
that maintain accurate gear pitch- 
line contact . . . almost entirely 
eliminate backlash and _ friction. 
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Take off . . . rough weather . . . enemy aircraft Nie 1 ee 


... Link’s F-89D Jet Flight Simulator provides 
nearly every flight situation without getting off the 
ground. Extensive use of New Departure ball 
bearings throughout assures the same operational 


characteristics, the same smoothness and accuracy, 
80 essential in actual aircraft equipment. 
These high-precision ball bearings provide low 

starting torque, very low running friction and ‘BALL BEARINGS 

exact location of vital parts, irrespective of oper- 

ating position. 

If you design for aircraft equipment, it will pay Sees lpn iee enasiata 
you to talk to your New Departure engineer, today! Foon age eae neha 


In Canada: McKinnon Industries, Ltd.. St. Catharines, Ontario 
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ONDITIONE 


TO * HOLD THEIR SHAPE ° INCREASE TOUGHNESS ° SPEED ASSEMBLY 


Smooth as silk, time-saving insertion of wedges 
into motor slots is a cinch with Inmanco fibre wedges 
because of their improved ability to hold their shape. 
The secret lies in the “form conditioning” process 
used to make Inmanco wedges. This gradual condi- 
tioning of flat fibre stock into smoothly formed 
wedges reduces the tendency of formed wedges to 
flatten out later. 


Higher density with resulting better moisture re- 
sistance is another advantage of “form condition- 
ing.” This makes Inmanco wedges extra tough and 
gives them just the right amount of springiness to fit 
snugly so that windings are held tightly in their slots. 


These are the reasons you get faster assembly and 
higher production at less cost with Inmanco fibre 
wedges. They are made in many standard and spe- 
cial sizes and in two space-saving shapes. One shape 
is curve-formed for curved-top slots, while the other 
is a nontwisting, square-formed style for rectangu- 
lar-top slots. 


INSULATIO 








Speed your assembly with shape-holding, tough 
Inmanco “form conditioned” fibre motor slot wedges, 
Ask your nearest office for prices and bulletin, now, 





CURVED-FORMED STYLE SQUARE-FORMED STYLE 


FREE ...New Sample Card 


Selection of wedge size is ever 
so easy with the new Inmanco 
fibre wedge selector. Test for 
size by actually inserting one 
of the samples in the motor 
slot. Samples of 11 standard 
curve-formed sizes are moun 
on one side, while 10 standard 
square-formed sizes are on the 
other side. Get your free selec- 
tor and bulletin from your 
nearest IMC office. 





a ceihel 


MANUFACTURERS 
CORPORATION 


aT 





PITTSBURGH 22 


a *CHICAGO 6 *CLEVELAND 14 DAYTON 2 MILWAUKEE 2 
W. Washington Bivd. 1231 Superior Ave., N.E. 120 W. Second St. 312 E. Wisconsin Ave. 535 Smithfield Street 
CEntral 6-7320 Phone SUperior 1-2310 Phone Michigan 1391 Phone DAly 8-5359 Phone GRant 1-7.100 
' — AUTHORIZED REPRESENTATIVES — 
*CHICAGO 6 DETROIT, 2 *MINNEAPOLIS 3 PEORIA 
eading Elec. Co. Inc. Harry R. Brethen H. A. Holden, inc. W. C. Johnson 
100 5S. Jefferson St. 15 Lawrence Ave. 1208 Harmon Piace 101 Heinz Court 
Phone CEntral 6-5390 Phone TOwnsend 8-2577 Phone Geneva 5353 Phone 2-7786 3 
*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 4 


ELECTRICAL MANUFACTURING 


| 


= es eC sti 


SST 


Electrical 
Manufacturing 


Design Enqineoring 0: 


FRANK J. OLIVER, Editor 

ALEX. E. JAVITZ, Special Features Editor 
JOHN D. COONEY, Associate Editor 

CRAIG WALSH, Associate Editor 

EVROM A. MINTZ, Associate Editor 

FLOYD A. WADE, JR., Editorial Production 
J. A. CAMPBELL, Director, Reader Service 





LOUIS J. PERROTTET, 

Business Manager 
E. M. SCHAEFER, Advertising Manager 
OLIVER B. ACKLEY, Research Director 
AL ROSE, Sales Promotion Manager 
AUGUSTUS EPPLE, Advertising Production 


CHICAGO 


L. C. BASSETT, Vice President 
PHILLIP T. HEFFERNAN 
DAVID JEALOUS 

231 So. La Salle St., Chicago 4 


CLEVELAND 


E. R. BOLLINGER 
3966 Princeton Blvd., Cleveland! 21 


NEW ENGLAND 


DAVID W. COLE 
Norfolk, Conn. 


NEW YORK 


WHEELER SPACKMAN 
ROBERT G. DRAKE 
FRANCIS J. McKINLEY 

1250 Sixth Ave., New York 20 


PACIFIC COAST 


McDONALD-THOMPSON 
3727 West Sixth St., Los Angeles 5 
625 Market St.. San Framcisco 5 





Copyright 1954 by The Gage Publishing Com- 
pany, 1250 Sixth Avenue, New York, N. Y., 
Publishers to Industry Since 1892. L. C. 
FLETCHER, President and Treasurer; L. C. 
BASSETT, Vice President; L. J. GOREY, 
Secretary, Editorial content and material of 
Evrcrmicat Manuracturinc may be reprinted only 
with written permission of the publishers. 
Checked by Engineering Index, Inc. Acceptance 
under section 34.64 P.L.&R. authorized at Phila- 
delphia, Pa. Member: National Business Publi- 


cations, Inc., Business Publications Audit of 
Circulation, Inc. 


AUGUST 1954 


ELECTRICALLY 


AUGUST 
1954 


VOLUME 54 
NUMBER 2 


ENERGIZED MACHINES, 


APPLIANCES AND EQUIPMENT 


Electrical Circuits for Weight Measurements—I 80 
Gerald C. Mayer presents 16 basic circuits that demonstrate the fundamentals 
of electrical weighing as incorporated in automatic controls. 
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Horizons 


**Built-In”’ 


Nucleonics— 


Add “nucleonic elements” to built-in electrical. 
electronic and mechanical elements as a contemporary 
product-design practice. In the new Microfeed con- 
trols for the American Machine & Foundry Company’s 
cigarette-making machinery, the amount of tobacco 
per cigareite is kept uniform by means of radio-active 
isotopes that regulate the density of the tobacco. 

The Microfeed control is integrated as follows: (1) 
A beta gage that measures the tobacco density; (2) 
a proportional control that governs the rate of feed 
of the tobacco in response to the beta-gage signal; 
(3) a device that measures by dielectric means the 
deviation from the correct average weight of each 
individual cigarette; (4) and the rejector for off- 
weight cigarettes. 


Kel-F Magnet 
Wire Enamel 


A magnet wire enamel incorporating some of the 
inherent and desirable characteristics of the Kel-F 
polymer has been a high-priority research project in 
several laboratories. . . . Completion of at least one 
current program is believed not too distant. 


Pen and Paper 
as Components— 


Design of instrumentation for automatic process 
and production lines may well include the selection 
of chart paper and recording inks as functional com- 
ponents. Recording speeds are increasingly faster; 
accuracy is critical; the recording media must meet 
stringent specifications. Under stimulus of these re- 
quirements a full-scale research program set up by 
Minneapolis-Honeywell—said to be the first of its 
kind in the instrument field—has developed chart 
paper and inks of superior quality. 

The paper has been specially sized so that the inks 
will produce a clean and accurate record without 
fuzzing. Freedom from holes, dirt particles and other 
defects is another advantage. The inks are capable of 
carrying the dye deep into the paper but not so deeply 
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Evaluating performance of airplane clocks running 
on subzero lubricant developed by Elgin National 
Watch Company. The three clocks shown to the 
right in the cold chamber are functioning without 
trouble at —65 F. The clocks at left, lubricated 
with conventional lubricants, have stopped. (See 
details below.) 


that it would start breaking through the fibers, 4 
preservative has been added to the ink to resist bac 
terial growth, thus adding to the life of the records, 


Sub Subzero 
Lubrication— 


For a mid-Summer pursuit, reading about lubrica- 
tion oils effective at below —100 F is reasonably ap- 
propriate. The Elgin National Watch Company (see 
headpiece illustration ) has just come up with a new 
and completely synthetic lubricant that is claimed 
to function effectively at this subfrigid point. Appl 
cations are indicated for military equipment designed 
for operation in arctic areas and elsewhere where 
temperatures drop to extremely subzero levels. 

The development is part of a continuing research 
and development project. Target: Several (not just 
one) subzero lubricants designed for use in such 
equipment as airplane clocks, precision instruments, 
fuzes, electronic cameras and similar devices. 

Preliminary reports also reflect good thermal cycling 
characteristics. Lubricant is said to have functioned 
satisfactorily under tests at temperatures between 
—75 F and -+-120 F. 


Silicone-Modified 
Phenolic Coatings 


Copolymers of silicone- and oil-modified phenolic 
resins have been developed by Dow Corning Corp. 
for protective coating applications where requife 
ments call for an extra measure of resistance to heat, 
weathering, moisture and chemical action. 

First of these coating resins are XR-875 and XR-859 
containing respectively 25 per cent and 50 per cent 
silicones. The silicone-phenolics are said to air dry 
to hard film in 16 hr or less. They can be baked in 
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*Du Pont’s trade-mark for its tetrafluoroethylene resin 
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Teflon is probably the most important development of 
the Age of Plastics— its possibilities look endless. Parts 
made from it are accomplishing things long considered 
impossible by engineers in the electronics and electrical 
manufacturing fields. 


If you have a problem to be solved, the chances are that 
R/M, with its unmatched skill, experience and facilities, 
can solve it. We approach every challenge with the view 
that nothing is impossible until proved otherwise. 


You can rely on R/M for three things: dependable source 
for Teflon rods, tubes, sheets or tape; fabrication of Teflon 
parts to your specifications; collaboration in the search for 
new uses to which this remarkable product can be put. 


Teflon Properties: High resistance to acids and gases even at 
high temperatures * Moisture absorption zero * Unaffected by 
weather ¢* Excellent heat stability up to 500°F. in continuous 
operation * As tape, leaves no carbon residue along discharge 
path * High impact resistance * Nonmadhesive * Stretches easily 
Tensile strength 1500-2500 psi 


RAYBESTOS-MANHATTAN, INC. 
ASBESTOS TEXTILE DIVISION * MANHEIM, PA. 


FACTORIES: Manheim, Pa. * No. Charleston, S.C. ¢ Passaic, N.J. © Neenah, Wis. ¢ Crawfordsville, Ind. « Peterborough, Ontario, Canada . 


RAYBESTOS-MANHATTAN, INC., Asbestos Textiles « Packings ¢ Brake Linings « Brake Blocks e Clutch Facings « Fan Belts » Radiator Hose 
Rubber Covered Equipment e Industrial Rubber, Engineered Plastic, and Sintered Metal Products e Abrasive and Diamond Wheels 


Bowling Bails 
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the 400-500 F range to provide excellent film prop- 
erties . Only laboratory quantities are currently 
available. 


Design Factors in 
Pre-Recorded Tapes 


Solution of some stiff design problems lie behind 
the current announcements (RCA Victor among 
others) of commercially available pre-recorded mag- 
netic tapes for “audiophile” consumption. 

The obstacle always has been the slow rate at 
which duplicate tapes were reproduced, primarily 
because recordings had to be duplicated at the same 
speed as the original or master recording. The new 
duplicating systems (such as the one recently de- 
scribed by Ampex) speed up the copying process by 
running tapes at speeds as high as sixteen times 
normal, copying both tracks of dual-track tapes at 
one time, and making ten copies simultaneously. 

The increased speed presents problems not only 
for the drive system but for the recording heads and 
associated electronic circuits since frequencies go 
far away above the audible range. Ampex says it 
utilizes design elements originally developed for 
military telemetering magnetic recording devices. 


Metal-Fiber 
Paper? 


Hard on the heels of developments in glass-fiber 
paper, ceramic-fiber paper, and quartz-fiber paper 
(EM 9-53/123) comes news of paper made from 
metal fibers. It is a Navy research project. 

Mechanical strength is attained by addition of 
suitable resins and fillers. Varnish-coating also im- 
proves the mechanical strength as well as the elec- 
trical properties. Addition of resins, it is reported, 
does not affect the electrical resistivity of the paper. 
Copper has been main source of experimental work; 
aluminum and steel have also been tried. 

Applications are seen in the electronic field, par- 
ticularly in printed-circuit design. 


Standard Use for 
*““American Standard” 


Standards approved by the American Standards 
Association are frequently described incorrectly as 
“ASA Standards.” The correct designation should be 
“American Standard.” As ASA Technical Director, 
Cyril Ainsworth, points out, there is a distinction. 

“The ASA is not a technical society or a trade 
association and is not a_ parallel organization to 
NEMA, AIEE, ASTM or other similar trade and tech- 
nical organizations. When standards are approved by 
ASA, it is on the basis that ASA, through its judicial 
procedure, has found that the standard has a con- 
sensus of those concerned supporting it and can there- 
fore, receive the designation “American Standard. 
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“When the expression “ASA standard’ is used, it 
has been interpreted by some people to mean that 
the standard referred to has been approved by two 
organizations, for example, NEMA and ASA. Wher 
the term American Standard is used, it means a stand. 
ard developed by some organization and submitted 
to ASA for approval has been found by ASA to be 
acceptable to all national trade and technical organi- 
zations in this country that are concerned with the 
subject.” 


Teflon Resin 
in Fiber Form 


Teflon tetrafluoroethylene polymer is all set to cop- 
quer new fields of applications through the latest of 
Du Pont’s research developments in this field—Teflon 
fiber. As might be expected, this fiber reflects the 
inherent characteristics of the Teflon polymer so well 
known by now in molded and fabricated parts, lam. 
inates, and insulating tapes: High temperature te. 
sistance, chemical inertness, excellent dielectric prop- 
erties. In the fiber form, these characteristics are 
joined to a high degree of mechanical strength. 

Du Pont’s Textile Fibers Department says that all 
present research is pointed toward industrial appli- 
cations. There are no uses seen in the textile fabric 
field. Present experimental production is of the con- 
tinuous filament type; no staple fiber is available as 
vet. Applications of possible interest include: Teflon- 
fabric insulating tapes and wire wraps; Teflon-fabric- 
based plastics laminates; special packings and gaskets. 

One-hundred-percent Teflon insulating materials 
are an engrossing possibility—Teflon fabric tapes, 
laminates, etc., impregnated with Teflon resin. 


Full Circle 
in TV Design 


Neatest design trick of the year is the emergence 
of TV radio . . . Essentially, this is an FM radio re- 
ceiver tuned to normal TV channels. The purpose is 
to allow the TV addict to listen to his or her favorite 
program when too busy to look at the screen. It is 
thus possible to follow TV programs while shaving, 
cooking, driving, or just when the sight of TV is more 
unbearable than its sound. 

Originally, this device was developed by a home 
for the blind to allow its inmates to acquire a sense 
of participation with the outside world. It has worked 
well, owing to the natural ability of the blind to 
visualize the action that accompanied the spoken 
word. The static quality of many TV programs makes 
another case for TV radio. 

Circuitwise, it is understood that there is nothing 
particularly new in the device—it is said to go back 
to some “ham” sets that were first made some 18 
years ago or so and which at that time included a fre- 
quency range for “experimental television.” 

Now where does color TV radio leave us? 


—A.E.J. 
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(Advertisement) 

When you choose a turns-count- 
ing dial, remember that it’s a 
mighty important adjunct to“the 
works”...for it tells you what is 
going on inside...where it counts. 

The DUODIAL* counts the turns 
of a multi-turn component accu- 
rately...to a hundreth of a turn. 
And it does this so well that it is 
being used in all sorts of electri- 
cal, mechanical, hydraulic and 
pneumatic applications. 


How It Works... The DUODIAL con- 
sists of two coaxial dials... the 
inner dial is calibrated to count 
hundreths of each turn...and 
drives the outer dial which counts 
the number of completed turns. 
Thus, if the outer dial reads 4 
and the inner dial 37, the reading 
is 4 complete turns plus 37 hun- 
dreths of the fifth turn (4.37 
turns). The inner dial and inte- 
gral knob are fastened directly to 
the shaft of the rotating device... 
the critical readings of the inner 
dial are, therefore, free from 
backlash. 

Also... since the DUODIAL can 
be rotated by either the knob or 
the shaft...it will set a device to 
a desired number of turns... or 
will count precisely the full and 
partial revolutions of a power- 
driven device. 
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DUODIALS are designed to adda 
note of distinction to even the 
finest instrument panels. Several 
models are available...offering a 
choice of sizes...a choice of fin- 
ishes and colors...a choice of 
outer-dial capacities (10-turn, 15- 
turn, 25-turn and 40-turn mod- 
els). Several models are available 
with locking mechanisms... and 
they are available to fit shafts 
of various diameters. It is possi- 
ble to order some models with 
special calibrations...or even 
without calibrations of any kind. 
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OOD 566% 
Data File... For information and Helipot Corporation / South Pasadena, California 


—Sebssee ee oeees 
pecifications on all DUODIALS, Engineering representatives in principal cities 
write for Data File 803 


~~ a division of BECKMAN INSTRUMENTS, INC. 
»M. REG. 
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Complete Mofors. 
oF Motor Parts 


Let your design problem make the choice! 


Standard motors and matched motor parts repre- 
sent only the beginning of what R & M is qualified 
to build! Special R & M fractional-horsepower 
motors with any housing design—or specially 
designed motor parts to fit your housings—are 
regular R & M contributions to products such as 
those listed below: 


Nibblers Pumps Polishers Oil Burners 
Lock Mortisers Compressors Planers Surgical Instruments 
Portable Saws Routers Valve Grinders Hones Portable Grinders Grease Guns 
Drills Screw Drivers Vacuum Cleaners Business Machines Sirens Vibrators 
Nut Setters Hedge Trimmers Fans Cast Cutters Advertising Devices Die Sinkers 
Hammers Lawn Mowers Sanders Food Mixers Ventilating Equipment Waxers 
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tor th electronic Super- braun! 


With the help of R & M Motors, the new IBM Electronic 
Data Processing Machine solves in 7 minutes a problem 
that would take 7 years with an ordinary desk calculator. 


Imagine adding and subtracting 16,666 times per 
second; multiplying and dividing 2,192 times per 
second; ‘“‘remembering”’ stored factors in 12 mil- 
lionths of asecond! That’s what the IBM electronic 
computer means as a time-saver for industry. 

If you have motors in your products, there’s 
another significant fact about this outstanding 
development: Robbins & Myers built 19 motors for 
use in this machine. 

Leading producers of motor-driven tools, ma- 
chines and appliances recognize R & M as the one 
source that makes a specialty of building exactly 


the motor needed. Of course, if a standard R & M 
motor will do the job—fine. We build thousands 
of them. But, we also custom-design motors to your 
requirements. In short, the recommendations of 
R & M engineers aren’t prejudiced by any limita- 
tions of stock designs ... you don’t have to com- 
promise with what’s right. 

If you have a motor problem... or a new prod- 
uct design on the boards... write us today. Any 
details you give us about your problems will help 
us to give you more specific recommendations. 
They will be held in confidence, of course. 


ROBEINS <MVERS we. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 
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Fractional & Integral h.p. Moyno 
Motors & Generators Pumps 


WINER 
Rs M MAKES BOTH! 


Fractional-horsepower 
motors and parts . 


4 fone. 
a aha, Right Melon 


Integral-horsepower 
motors; famous 
RaM"All-Weather” * with 
sealed bearings. 

Up to 125 h.p. 


“All-Weather” is an R & M trademark 


Springfield 99, Ohio 


information on: 


Please have a 
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Propellair Industrial Electric 
Ventilating Equipment Fans 


This coupon will bring you prompt information. 


Robbins & Myers, Inc., Motor Division, 
Please send me, without obligation, 


Motor Parts for Portable Tools 
Universal Motors 
Capacitor Motors 


R & M “All-Weather’”’ 
—up to 125 h.p. 


Motor Specialist call 
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Electric & Hand 
Hoists & Cranes 
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Product we 
manufacture: 


Name 


Title 


Company 


Motors 
Street. 


City & State 
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One of REMINGTON’s nationally advertised Room models... CORNISH-equipped 
i 


* ’ 
Cornish GMM ...« as REMINGTON and dozens 


of other top-flight appliance manufacturers do! 
Our engineering and designing facilities are at your command... 


the trickier the problem, the better we like it. 


You can be sure with CORNISH! 
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50 Church Street New York 7, N. Y. 
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AIR CONDITIONING 


SPECIFIES CORNISH SERVICE wines 


Because — Their STYLISTS demand 
Cords which can be made in 
colors to match the all-important 
decorator styled cabinet colors, 

Because — Their ENGINEERING De. 
partment values the close toler- 
ance and consequent faithful 
performance of these Cords, de- 
signed with the co-operation of 
the CORNISH technical staff. 

Because — Their PRODUCTION De. 
partment finds that they possess 
the essential qualities which fa- 
cilitate easy and efficient assem- 
bly. 

Because — Their PURCHASING De- 
partment appreciates not only 
the economical cost of these 
sturdy U-L approved Wires, but 
also the services rendered by 
CORNISH personnel. 


@CHICAGO @CINCINNATI CLEVELAND 
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Tapes/havihg exceptional elongatio 


a wellsuited/for taping, harnessing tkregula 


4 wires. Physical and 


This tape 


Other Vartex Products 
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Designer's 


Three good reasons for designing new 
TRI cLAd motors into your machines 


MODERNIZE YOUR EQUIPMENT with all-new now available... entire line to 30 hp avail- 
General Electric Tri/Clad* ‘55’ motors. able soon. Check coupon for more informa- 
A complete line assures you of getting the tion on Tri/Clad ‘55’ dripproof, enclosed, 
right electrical drive for your machine. and gear-motors. 

Ratings in new NEMA 182 and 184 frames — * Registered trade-mark of General Electric Co. 


GENERAL @@ ELE 


G-E MOTOR - 

SUMMARY OF 
INDEPENDENT MOTOR _ 
PREFERENCE SURVEY 


motor A 


motor B 
* * 


1. BUYER PREFERENCE. You take advantage 
of a 2 to 1 preference for the motors on 
your equipment when you use G-E motors. 
Buyers also like the G-E small motor service 
station plan (Bulletin GEC-972). 


2. EASIER INSTALLATION. Perma-numbered 
leads are always easily read even when 
taped or clipped. Roomier conduit box has 
plenty of knuckle room. Bolts go in easily, 
quickly. 


3. MORE POWER PER POUND. Lighter, 
smaller Tri/Clad ‘55’ motor—in new 
NEMA frame sizes and ratings—reduces 
waste space, saves weight, lowers your 
handling, shipping costs. 
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New TSA-18 process timer’s small size 
helps simplify design problems 
Accurate, adjustable time-delay opening 
and closing of electric contacts is pro- 
vided by the new G-E TSA-18 process 
timer. With it, designers can add auto- 
matic timing to hydraulic presses, tire 
molds, baking equipment, heat-treating 
ovens, mixing machines, signals, con- 
veyors, and others. The TSA-18’s built- 
in auxiliary circuits permitting semi- or 
fully-automatic operation, and its com- 
pact size, only 534 in. square by 8, in 
deep, make it easily adaptable to a 
wide range of uses. Weighing only 634 
pounds, it is easily installed. Bulletin 

GEC-1223. 


Compact Thy-mo-trol* drives give 
versatile speed control 





Specify G-E Thy-mo-trol packaged 
adjustable speed drives for almost 
limitless choice of speeds within the 
range. Speed ranges up to 100 to 1 or 
better are available in ratings from 1/40 
to 30 hp. Components are: d-c motor, 
operator’s control station, anode trans- 
former for full-wave types, electronic 
control panel. Cabling and terminals 
are plainly marked for easy connection, 
and the system adapts readily to special 
drive requirements. It will increase 
from one operating speed to another in 
a fraction of a second, and has been 
service-proved on thousands of ma- 
chines, Ask for Bulletin GEA-5337. 
"Registered trade-mark of General Electric Co. 
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a-c brakes give 


smooth, positive braking at low cost 


When CR9516 solenoid and thrustor 
brakes are designed into machines they 
add markedly to customer acceptance. 
Braking torque is adjustable over a wide 
range. Self-aligning brake shoes help to 
give smooth, positive braking in either 
direction. Sturdy, simple construction 
contributes to its exceptional reliability. 
Both solenoid and thrustor types are 
available in three kinds of construction: 
open, dripproof, and watertight. Long 
lining life and long wheel life reduce 
maintenance costs. These G-E brakes are 
recommended especially for cranes, 
bridges, turntables, and conveyors, and 
in machine tool and other rotating- 
machine applications where continuity of 
service and low braking cost are impor- 
tant. A hand-operated device for releasing 
the shoe from the wheel is available in 
both types. Ask for Bulletin GEA-1518 


Progressive Mechanization program 
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widens market for your machines 


General Electric’s More Power to 
America Program ‘‘Progressive Mechan- 
ization” can help promote your machine 
sales because it is directed to your cus- 
tomers. The aim of this program is to 
show them how they can increase pro- 
duction and reduce costs through a pro- 
gressive step-by-step mechanization of 
their operations. The program includes 
a manual and a color sound motion 
picture, ‘‘Motors in Industry,” which 
dramatizes the importance of improved 
mechanization. For a complete descrip- 
tion of the program, write for Bulletin 
GEA-5789. If you would like a show- 
ing of the film, call your nearest 
Apparatus Sales Representative. 


General Electric Co., Apparatus Sales Division, Section D-663-115, Schenectady 5, N. y. | 


Please send me the following bulletins: 


CO) GEA-6012 Tri-Clad ‘55’ 
Enclosed Motors 
Tri-Clad ‘55’ ice Station Plan 
Gear-motors ) GEA-1518 
0 GEA-6013 Tri-Clad ‘55’ Brakes 


Dripproof Motors 


¥V for reference 


0 GEC-972 Small-motor Serv- 


X for immediate project | 


0 GEC-1223 Process Timer 


0 GEA-5337 Thy-mo-trol Ad- | 
justable-speed Drives | 


' 


|] GEA-5789 Progressive Mech- 
anization 
| 


CR9516 AC 


CONSULT YOUR SWEETS PRODUCT DESIGN FILE. You'll find ‘‘everything electric'’ for machinery manv- | 


facturers in the General Electric Section. 
NAME 
CITY 


| 
| 
: 0) GEA-6027 
| 
| 


COMPANY 





MAGNET WIRE 


ELECTRICAL MANUFACTURING 





A NEW, BIGGER LOOK 
AT MAGNET WIRE 


in Anaconda’s independently housed 
development laboratory—research of today 
paves the way for better wire tomorrow. 
And here’s how you benefit. 


The big picture shows the cross section of a piece of 
magnet wire — magnified 270 times. 


It may not mean much to you NOW — but photomicro- 
graphs such as this give us a clue to making better wire 
for your use tomorrow. They show our scientists how the 
enamel films are applied. And when we know this, it 
makes it possible for us to make better .. . higher- 
quality wire. 


High-quality wire, in turn, means improved products 
for magnet wire users. And, equally desirable — lower 
costs on your production line. 


Many customers have bought ANaconpA wire for 
more than 25 years. Many, too, have eliminated incoming 
inspections! This, we feel, is tangible evidence of what 
Anaconda’s constant emphasis on quality means to the 
user. 


Have you a problem involving magnet wire? Then 
talk it over with your Anaconda Representative. We'll 
give it prompt attention. Anaconda Wire & Cable Com- 
pany, 25 Broadway, New York 4, N. Y. 


4426 


ANACONDA 


TODAY’S HEADQUARTERS FOR MAGNET WIRE 


a 


A COMPLETE LINE: 
ANY TYPE, SIZE OR SHAPE 


— round, square, rectangular — 
Your special needs will be 
given special attention 
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NEW FACTS ON SOLDERING. This research worker is making one 
of thousands of tests to determine proper pot temperatures and 
immersion times for soldering magnet wire. As tests by hand 
methods are difficult to make and often unreliable—Anaconda’s 
collection of apparatus is a valuable research tool for making 
solder tests under known and controllable conditions. 






WHAT HAPPENS TO WIRE IMMERSED IN FREON-22? This refriger- 
ant gives twice the cooling effect of Freon-12. But what does it 
do to magnet wire in sealed motors? This photo shows the way 
Anaconda finds out. Formvar is put in a “bomb” filled with 
Freon-22. Temperature is raised to 105°C (pressure over 800 
lbs.). Result? No breakdown of insulation under testing. 


a ‘ — 
NEW PERFORMANCE CODE FOR INSULATION. AIEE Standard 
No. 1, adopted June 1947, classified materials on basis of chem- 
ical composition. This was all right when there were few mate- 
rials to cual Now there are hundreds, so a new performance 
method is felt to be preferable. Anaconda is participating in the 
test program being conducted by the Institute. Here, an operator 
measures the power factor and dielectric constant of enameled 
magnet wires over a range of frequency and temperature. 

*Reg. U. S. Pat. Off. 
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Never before have so many desirable characteristics been built into a motor 
at so low a price to you! 


FIRST: The new design Marco Permanent Split Capacitor Motors give you all 
the advantages you’ve enjoyed in Marco Shaded Pole Motors — absence 
of any troublesome moving parts, switches or relays — provision for | 


TYPICAL PERFORMANCE COMPARISON 


Permanent Shaded 


1, 2 or 3 speeds in windings or speed control by external rheostat — Split Cap. Pole 


the famous Marco dependability and long life. 


(1) vertical, horizontal or inclined mounting, due to extra-large 
bearing surfaces, Nylon thrust surfaces and improved oil recirculation 
system; (2) Quietness far beyond the famous “Hushed” Marco shaded 
pole motors; and (3) most important, equipment can be designed for 
lower running current to meet the proposed National Electrical Code 
(for window air conditioners) in 1/20 to 1/3 H.P. motors. 


FINALLY: This higher electrical efficiency and power factor means: (1) lower 


power consumption; (2) reduced external wiring requirements; and 
(3) cooler operation. 


WRITE TODAY FOR COMPLETE DATA. 


Quality Motors 
CO INDUSTRIES, Inc. 9 “eci2" 


ready-made prices. 
788 Terrace Bivd. . Depew, New York 
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Miniature Wire Insulated with Du Pont TEFLON’ 
Speeds Soldering Operations, Saves Equipment Space 


“Teflon” provides excellent thermal 
stability and dielectric properties 


Du Pont “Teflon” tetrafluoroethylene resin has exceptional insulating properties for 
miniaturized electrical equipment. Where terminals are small and closely fitted, 
soldering hook-up wires is usually a difficult operation. However, hook-up wires 
made by the Tensolite Insulated Wire Co., Inc., Tarrytown, N.Y., are coated with 





Abrasion-resistant ‘“Zytel”’ 
nylon resin used for five 
key parts in dictating machine 


Five key parts, molded of Du Pont 
“Zytel”* nylon resin, provide improved 
performance, simplified assembly, and 
lower production costs in one modern 
dictating machine. 

“Zytel” used as play-back and micro- 
phone lock lever gives superior abrasion- 





Parts of "‘Zytel” nylon resin in modern dic- 
tating machine. Play-back lever (1), micro- 
phone lock lever (2), microphone hook lever 
(3), recorder coil bobbin (4) and microphone 
switch lever (5) all utilize one or more of the 
useful properties of Du Pont "‘Zytel”’. 


resistance to these moving parts. These 
parts of ““Zytel’’ operate without lubri- 
cation and give long service life. 


Dielectric Properties 


The lightweight but tough recorder coil 
bobbin of ““Zytel’’ nylon resin has good 
insulating properties. Because terminal 
fittings can be riveted directly to this 
coil, assembly time has been reduced. 

The microphone hook lever features 
“Zytel” molded directly on metal to 
simplify assembly. The temperature 
resistance and compression strength of 
Du Pont “‘Zytel’’ are useful properties 
for the microphone switch lever. 


A Material with Many 
Properties 


These five parts are mass-produced to 
close tolerances by economical injection- 
molding. They illustrate why versatile 
Zytel” nylon resin is used for many 
specialized parts having different prop- 
erty requirements. 


S67. ry 
Zytel” is the new trade-mark for Du Pont nylon resin 





This Inverter Control Assembly, which regulates output of DC to 400-cycle AC converters, used in 
aircraft, contains miniature Tensolite wire coated with Du Pont “Tefion”. The equipment, which 
utilizes two Regohm Circuit Controllers, was developed by Electric Regulator Corp., Norwalk, Con- 
necticut. It easily withstands ambient temperatures encountered—from —70°C. to 85 °C.— and operates 


efficiently at high altitudes, the manufacturer states. 





Flashlight case molded of 
Du Pont ALATHON® 


The simple flashlight case is an inter- 
esting new application of Du Pont 
‘“‘Alathon” polyethylene resin. The 
battery section, end cap, and lens retain- 
ing ring are all molded of “Alathon’’, 
which gives the flashlight improved 
dielectric properties, extra strength, re- 
siliency and corrosion-resistance. 

Because Du Pont “‘Alathon”’ has out- 
standing dielectric properties, the con- 
tact points leading to the flashlight 
switch don’t have to be insulated. Short 
circuits are avoided, which may appreci- 
ably lengthen battery life. And‘*Alathon” 
is warm to the touch even in coldest 
weather. 

‘*“Alathon” combines lightness with 
resiliency. If the flashlight is accidentally 
dropped, there’s no danger that the 
threaded connection or case will shatter 
or dent. Resilient ‘““Alathon” cushions 


(Continued, column I back side) 





heat-resistant ““Teflon” so that operators 
can work more quickly with soldering 
irons. Heat won’t burn or melt the insu- 
lation of “Teflon” to cause loss of time 
and equipment. The insulation is uni- 
form, and space-saving. 


Saves Space 


Insulation of ‘‘Tefion” also saves space 
in miniaturized equipment. It occupies 
about one third the space of other types 
of insulation for hook-up wire. In addi- 
tion to space-saving advantage, wire 
coated with “Teflon” has exceptional 
stability. 


Excellent Dielectric Properties 


“Teflon” tetrafluoroethylene resin has 
excellent dielectric properties. The di- 
electric strength is high, and losses are 
very low. Volume resistivity is unaffec- 
ted by moisture. These dielectric proper- 
ties are especially important 
when wires and terminals are 
in close proximity. 

(Continued, column I back side) 
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Miniature Wire (Continued) 


Many Electrical Applications 
for ‘“Tefion”’ 


Du Pont “Teflon” has many applica- 
tions in the electrical field—coaxial 
spacers and connectors, high frequency 
tube sockets, bases for subassemblies 
and stand-off insulators. For further 
information on the thermal, electrical, 
and mechanical properties of this unique 
Du Pont engineering material, mail the 
coupon below. 


Flashligh t Cases (Continued) 


blows, minimizing damage to the bulb 
filament. The manufacturer, Gits Mold- 
ing Corp., Chicago, IIl., thoroughly 
tested the case made of “‘Alathon”’ and 
guarantees it “‘unbreakable’’, if not wil- 
fully abused. 

This engineering material offers other 
advantages. It resists corrosion. The 
end cap and barrel of “‘Alathon” form 
a virtually waterproof seal. 


Investigate Du Pont engineering 
materials in your product 
development programs 


One of the family of these versatile 
engineering materials is often a key fac- 
tor in product improvement or new 
product design. 

The wide range of properties avail- 
able with ‘“Alathon’’* polyethylene 
resin, ““Lucite’’* acrylic resin, ““Teflon”’* 











Construction well along on 
*3,000,000 Polychemicals 


laboratory in Wilmington 


Du Pont is building a $3,000,000 Sales 
Service Laboratory in Wilmington, 
Delaware, to expand the present facili- 
ties of its Polychemicals Department. 
This new laboratory is to provide sales 
and engineering services to customers 
in the plastics and other industries. 

The laboratory will have the most 
modern equipment available for devel- 
oping technical data on the use and 
processing of Polychemicals Depart- 
ment products. Its facilities for provid- 
ing technical services, especially in the 
field of plastic engineering materials 
such as “‘Alathon” polyethylene resin, 
“Teflon” tetrafluoroethylene resin, 
“Lucite” acrylic resin, and Du Pont 
“Zytel” nylon resin, will be several times 
those of the present laboratory in 
Arlington, New Jersey. 

Parts of the new laboratory will be 
equipped especially for study courses on 
the utilization of new plastic engineering 
materials. Space for exhibits of these 
materials and products made from them 
is to be provided in a two-story recep- 
tion area. 

Large portions of the laboratory will 
be equipped for demonstrating new proc- 
essing methods and for testing. Total 
floor space: 62,000 square feet. 

Preliminary work on the site is now 
under way and construction is expected 
to be completed late in 1954. 





NEED MORE INFORMATION? 








**Zytel”’ is the new trade-mark for Du Pont nylon resin. 












Pointers ON 
PROCESSING 







Forming by 


Extrusion 


OS 
Du Pont “‘Zytel” nylon resin, “Teflon” 
““Alathon” and “Lucite” all can be 
formed by extrusion techniques, Basic. 
ally, screw extrusion consists of Placing 
the granulated material in a hopper 
where it is moved down and forward 








Components of typical screw extruder which 
might be used to extrude ‘‘Zytel” nylon resin. 


along a one-piece heating barrel by 
means of a rotating screw. The screw 
then forces the softened material 
through a die, forming it into shapes 
such as tubing, rod, bars, and other 
shapes. This operation varies in a minor 
degree with the material being proc- 


minute with suitable take-off equipment. 


















tetrafluoroethylene resin, and “Zytel”** | Clip the coupon for additional data on | ¢SS¢d. Screw extrusion is applicable to a” 
nylon resin are helping solve industrial | properties and applications of these Alathon”, “Lucite” and “Zytel”. - 
design problems. Du Pont engineering materials. A typical extrusion machine for “‘*Zytel NC 
nylon resin has these features: (see cut) and 
1. electrically heated barrel 
2. metering type screw Eny 
ae a 3. screen and breaker plate ma 
ee aa & CO. (INC.) | Extrusion of ‘*Teflon’’ is best car- ing 
Room 208, Du Pont Building, Wilmington 98, Delaware tthe ular 
Please send me more information on the Du Pont engineering materials checked: | successive charges of “Teflon”. The 
[] “Zytel”’; **Alathon”’; [| ‘“‘Teflon”’; [| ‘‘Lucite”’. I am interested in evaluating | powder is introduced through a hopper 
these materials for: | at the back position of the ram. Pre- Vv 
| | forming takes place at a cold section of 
- | the cylinder and the compacting materi- Bu 
NAME POSITION__ | al moves through the heated section of 
COMPANY | the cylinder where it is sintered. | 
| Extrusion has certain economic ad- 
STREET | | vantages where continuous lengths of # 
CITY STATE.__ | material are desired. For example, a 
| coating of ‘Zytel” nylon resin used as 
el etiiesiennmmmeier A a primary insulation on small wire can be 
**Alathon”, “‘Lucite”, “Teflon” are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.) | applied at speeds up to 1600 feet per 
| 
| 
| 
| 
| 
I 
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POWER AND FILAMENT TRANSFORMERS e FILTER REACTORS e MODULATION 
TRANSFORMERS e PULSE TRANSFORMERS e CHARGING REACTORS... 
!” NOW available to industry for applications which require the quality 
It) and superior performance characteristics of Moloney Transformers. 
Engineered to your specifications, tested to your specifications, perfor- 
mance to your specifications. Produced in any quantity ... send your 










iI inquiry to us now for prompt attention. 

es Physical Characteristics: Per MIL-T-27 + Hermetically mae 

he Sealed + Solder-sealed Bushings « Oil Filled Moloney HiperCore Electronic Cores are 
er Askarel Filled + Air Cooled; Class A, B and H. available to manufacturers in any quantity 
re- : ; 5 in more than 1000 stock sizes or to your 
of Write for Bulletin SR-205 describing HiperCore Electronic Cores and own special specifications. 

ri- Bulletin ST-3505 describing Specialty Transformers. 

of MES4-6 

ad- 

f |MOLONEY ELECTRIC COMPAN Y 

a 

as Manufacturers of Power Transformers + Distribution Transformers + Load Ratio Control 

1 be Transformers « Step Voltage Regulators « Unit Substations +« Electronic Transformers 

per 

ent. salts OFFICES IN ALL PRINCIPAL CITIES * FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONTARIO, CANADA 
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new 


...and more 
efficient, too! 





new 


A completely 


line of motors! 


more power-packed . . . higher in efficiency .. . lighter in weight . . . 


smaller... better protected ...quieter running...more efficiently cooled 


.. more flexible . 


. . easier to install. . 


. modern in appearance 


. and maintenance-free! 


CoMPARE this new polyphase, dripproof LELAND 
“Loadstar” motor point by point, feature by feature 
—the way we do at the factory—with all leading makes 
of motors! See if you, too, don’t find it even further 
ahead of competition than previous LELAND motors, 
prior to rerating! 

Users of LELAND motors have been enjoying out- 
standing performance, extra capacity and greater 


vance use of improved electrical steels and high- 
dielectric insulating materials, which have made pos- 
sible the new NEMA ratings! 

This completely new line of “Loadstar” motors 
carries over, with added refinements, many time- 
proved LELANp features. Others, entirely new, reflect 
LELAND’s unique experience and creative engineering. 
Some of these are shown below. For the complete 


durability for a long time . . . perhaps unaware that 


story and frame dimension details, write for Bulletin 
these characteristics were often due to LELAND’s ad- 


No. 103. 


ee pena os si ‘ Eo 
: (by convection) dual fans draw air teland’s denser, high-dielectric slot and phase End shields have openings only in lower 70° 
tboth ends, discharge through center vents; insulation takes less room, permits more cop- . . . can be rotated for dripproof mounting on 
conduction ) through partial stator-core-to- per in each slot, increases efficiency and aids _ wall or ceiling. Drip cover provides for vertical 
r-shell contact, shown in cut at right. heat transfer. dripproof mounting. 


(8 N\ se 


cast iron center and end frames (painted New motors take up to 40% less space; save as Closed rotor slots and preloaded ball bearings 
) assure accurate rotor alignment. much as 33% in shipping weight. eliminate whir and rattle heard in many motors. 


Another Product 


LELAND 


MOTORS 


New “Loadstar” polyphase, dripproot 
motors in 1, 1/2 and 2 HP (180 
frames) now ready. Totally enclosed 
and explosion-proof frames —also 
higher horsepower and single phase 
motors — available soon. 


LELAND motors in previous NEMA 
standard frames will continue to 
be available for replacement 
and the convenience of present 
customers. 


LELAND ELECTRIC COMPANY, DAYTON 1, OHIO, Division of American Machine & Foundry Company 
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PRECISION PRODUCTS —Be sure of the highest quality. Specify 
Central Tapping Screws...types A—B—C—U...and types 1— 
23—25. Super tough... they cut precision threads as they tap under 
high stresses. Central Tapping Screws provide perfectly concentric 
driving with a speed, accuracy, and an ease of assembly that assure 
substantial savings. 


SALES ENGINEERING — The Central factory trained man in your whi 
territory will be pleased to show you—on your own work—how Central the 
Tapping Screws offer the best method of avoiding pre-tapping costs in enc 
hard or soft metals, fibre, asbestos, plastic materials and porous castings. bus 
3 COMPLETE FACTORY STOCKS —Quick deliveries of Central 
Tapping Screws and Central’s complete line of standard fasteners are 
x ”% obtainable from Chicago—Keene, N.H.,—and Los Angeles. Specials 
1914 © 1954 to order with short lead-times. Write—wire—phone—or teletype now. 
SERVING 
INDUSTRY 











CHICAGO, ILL. KEENE, N.H. gf 


MORE THAN 


vu Can Depend on Central’ 


L SCREW COMPANY 


3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 
3028 E. ELEVENTH ST., LOS ANGELES, 23 CALIF. © 149 EMERALD ST., KEENE, NH 
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Here's how ISOMICA works for Eclipse-Pioneer” 


*Division of the Bendix Aviation Corporation 





\ 
1, Asan assembly time-saver, ISOMICA silicone bonded mold- 
ing plate which has been preformed to armature core slot specifi- 
cations, is used in one of Eclipse-Pioneer’s direct-cranking electrical 
garters for aircraft gas turbines. ISOMICA silicone bonded molding 
plate has excellent moldability ...excellent retention of shape... 
high degree of homogeneity. 


2. Effective insulation from the laminated body of the arma- 
ture core is assured with the insertion of copper coils into the 
ISOMICA slot cells—the first step in the Eclipse-Pioneer winding 
operation. ISOMICA molding plate is free from voids, concentration 
of mica, and pockets of binder. Structure of ISOMICA molding plate 
allows smooth, right-angle bends without fracturing. 





3. Completed Eclipse-Pioneer direct-cranking electric starter 
which has been insulated with ISOMICA molding plate. Some of 
the many other applications of ISOMICA are flexible slot liners; 
end-bell insulation; high tension terminals and barriers; angles, 
bushings and washers; coil insulation, heating element insulation, etc. 


4. Versatile ISOMICA is made in a variety of forms —miscel- 
laneous ISOMICA tubes (above), tape, molding plate and segment 
plate, flexible plate and composite materials. These superior mate- 
rials are made from rolls of thin, continuous mica sheet, impregnated 
with organic or silicone resins .. . in some cases combined with glass 
cloth, etc....are uniform in dielectric and mechanical strength. 


Whatever electric insulation material you need—Class A to Class H—stand- 
ard or special—MICO makes it best. We manufacture it, cut it to size, or 
fabricate it to your specifications. Send us your blueprints or problems today. 


4 
MICA autor COMPANY 


Schenectady 1, New York 
Offices in Principal Cities 





In Canada—Micanite Canada, Lid., Granby, Quebec 





LAMICOID ® (Laminated Plastic) eMICANITE ® (Built-up Mica) eEMPIRE ® (Varnished Fabrics and Paper) « FABRICATED MICA *{/SOMICA © 
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improved fiber gasket 


seais perfectly with low 


bolt pressure 


To seal a stamped flange under the low bolting pres- 
sures normally available requires a gasket with 
unusual compressibility. 

The gasket for the stamped rocker lever cover on 
this diesel engine is a typical case. The original gas- 
ket leaked because it lacked compressibility and 
squeezed out of position on the narrow flange. 

When the engine manufacturer switched to a 
brand-new fiber gasketing material—Armstrong’s 
CN-705 Accopac®—the leaks stopped. Accopac—a 
unique combination of fiber, rubber, and cork—had 
the required compressibility. And surprisingly, it 
cost less than the material it replaced. 

This superior performance results from the way 
Accopac is made. In a patented modification of the 
beater saturation process, cork particles, fiber, and 
rubber are literally locked together into strong, uni- 


form sheets. The material is highly compressible, yet 
it resists crushing—Accopac compounds withstand 
test pressures up to 100,000 psi, while conventional 
top-grade fiber material often crushes under a load 
of 25,000 psi. 

Gaskets cut from Accopac will not dry out, crack, 
or shrink in any recommended application. The latex 
binder is non-volatile and non-extractable. And be- 
cause Accopac is virtually unaffected by variations 
in temperature and humidity, gaskets retain their 
dimensional stability even after months of storage. 

Although it is a relatively new material, Accopace 
has had wide acceptance in hundreds of applications 
where a dependable, low-cost seal is needed. It is 
being used in pumps, engines, appliances, aircraft, 
automotive equipment, and a wide variety of indus- 
trial applications. Where can you use Accopac? 


ARMSTRONG’S ACCOPAC 


ELECTRICAL MANUFACTURING 

















FREE 24-PAGE 
GASKET MANUAL — 
Write for a personal copy 
of the 1954 edition of “Armstrong's 
Gasket Materials,” or see it in Sweet's product 
design file. Contains information on Accopac and 
other types of gasketing materials, plus data 
mn cost reduction, gasket tolerances, flange 
and joint design, etc. Address Armstrong Cork 
Company, Industrial Division, 7008 Ingers 
Street, Lancaster, Pennsylvania. 
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KEY TO SUPERIOR- 
ITY. This photomicro- 
graph shows’ what 
happens when Ac- 
copac is compounded. 
Fibers, latex, and cork 
particles combine to 
form a _ completely 
uniform material be- 
fore sheets are formed. 
Resulting material is 
resilient, stable, and 
thoroughly imperme- 
able for long, trouble- 
free life. 


COMPRESSIBILITY 
PLUS. The Accopac 
gasket on the right 
withstood pressures of 
100,000 psi without 
damage, while con- 
ventional top-grade 
fiber on the left 
crushed by 25,000 
psi. This compress- 
ibility, combined with 
dimensional _ stability, 
makes Accopac ideal 
for sealing tightly on 
any size flange. 























For heavy-duty 


arcing loads.... 
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Eihasiise Contacts. combine e Resistance to Sticking 
these characteristics in a 
way that can’t be equalled... 


Resistance to Are Erosion 


Impact Strength 


Elkonite is the registered trade mark for a series of unique 
materials developed by Mallory, and manufactured from 
metal powders. The Elkonite process combines metals which 
will not alloy, producing new materials with properties often 


superior to their constituents. 


In Contacts... , 
E:lkonite combines the are-resistance of tungsten, molyb- 


Expect More... Get More denum, or their carbides with the high current -carrying 
ability of copper or silver. Thus, Elkonite Contacts give 


from MAL LLO RY excellent service under heavy-duty arcing loads where 


other materials would fail. 





The secret of Elkonite superiority is the technique by which 
NEW CONTACT CATALOG the materials are combined. Specifying an equivalent chemical 


Write for your copy today. It includes a composition will not assure the same physical properties 





For dependable service in all heavy-duty circuit interrupting 
equipment, specify Mallory Elkonite Contacts. The Elkonite 
family of materials includes a variety of compositions for 


ties for producing contacts and contact 
assemblies for every service . . . as well as 
valuable technical and design data. 


- 
| | 
| | 
| | 
| discussion of Mallory materials and facili- | 
| | 
| | 
| | 
L 


Sl NT a I a wide range of contact requirements. 


MALLORY & CO., Inc., INDIANAPOLIS 6, INDIAN 








Serving Industry with These Products: 








Electromechanical—Resistors * Switches * Television Tuners * Vibrators 
Electrochemical— Capacitors * Rectifiers * Mercury Batteries 


Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 
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iT’Ss OUR BUSINESS 
TO MAKE STAMPINGS 
LIKE THESE 


FOR YOUR BUSINESS 































MEETS YOUR NEEDS FOR LARGE 

AND MEDIUM SIZED SEAMLESS 
ue STAMPINGS £(@2 COMPLETE FINISH- 
ING AND ASSEMBLY FACILITIES 


@ If you use seamless drawn stampings—whether it’s for ammunition 

boxes or washing machines—G. P.& F. can fill your requirements, 
vb- economically, What's more, G. P. & F. meets the most rigid delivery 
schedules with parts that pass strictest quality tests! 















in 
ue G. P.& F. specializes in large and medium sized seamless drawn 
a stampings. And we have complete facilities for finishing and assembling 
ere ... galvanizing, spray finishing, vitreous enam- 
eling, welding. Over 74 years’ experience... 
1000 skilled people...293 deep draw and 
hich stamping presses...97 welding machines. 
x And a complete tool and die department. 
ical erat What’s more, we can package your products 
ies, «a and ship directly to your customers. 
me 
ting a So, if you need deep drawn or stamped 
nite = metal parts for your products, call on G. P. & F. 
for so We'll give you complete information, and help 


q 












solve your production problems. 


Write today for copy of booklet—''Science and 
Skill in Sheet Metals.” It illustrates many jobs 
produced for Geuder, Paeschke & Frey customers 
...Qgives complete data on our facilities. 
CONTRACT DIVISION | 

X 


GEUDER, PAESCHKE & FREY CO. 
1525 W. St. Paul Avenue, Milwaukee 1, Wisconsin 
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NEW FAIRBANKS-MORSE 
TOTALLY ENCLOSED FAN-COOLED MOTORS 






























efit by that tradition . . . just as the users 

"of Fairbanks-Morse diesel engines, pumps, 
scales, locomotives and the many other 

‘F-M products are today enjoying the 
advantages of finer performance. 


Fairbanks, Morse & Co., 600 S. Michigan Ave., 
Chicago 5, Illinois. 


TOTALLY ENCLOSED— Wherever adverse operating 
conditions are encountered,” F-M totally enclosed 
construction effectively insures electrical parts and 
bearings against contamination by dirt, abrasive 
dusts, metal particles, corrosive gases and steam. 












DOUBLE-END VENTILATION—Cooling air is drawn 
through guarded openings in both fan shields and 
uniformly circulated through cored passages sur- 
rounding the sealed inner shell. Efficient heat-trans- 
fer action insures uniform internal cooling. Exhaust 
air is discharged through bottom of frame—not 
across motor and driven machine. 


COPPERSPUN ROTOR —FExclusive Fairbanks-Morse 
feature—an indestructible one-piece rotor—homo- 
geneous, free from flaws for maximum strength and 
lifetime service. 





CONDUIT BOX—New, gasketed, cast iron conduit 
box permits easy pulling of cables without insulation 
damage. Fairbanks-Morse exclusive: recess feature 
allows elimination of conduit box where space is 
limited. 





BEARINGS—Precision ball bearings are effectively 
sealed against grease leakage and contain ample 
lubrication for extended periods of rugged service. 
Convenient means are provided for flushing and re- 
lubricating if desired. Cartridge bearing construc- 
tion is standard on all larger ratings. 


@ FAIRBANKS-MORSE 
a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS e DIESEL LOCOMOTIVES 
AND ENGINES e PUMPS e SCALES e RAIL-CARS e HOME WATER 
SERVICE EQUIPMENT e FARM MACHINERY e MAGNETOS 
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iS A FACTOR 


— GAz&F, CARBONYL IRON POWDERS 


THE K-TRAN—made by Automatic Manufacturing Corporation coils, to confine stray fields and to increase transformer coupling 
—measures only %4” across. Yet it is available in RF and IF trans- factors. The Carbonyl! Process assures the quality and uniform 
formers covering frequency ranges from 20 KC to 30 MC and ity of each type. 


higher! For its size, it covers the widest range of uses in the IF 
field—and with unsurpassed stabilities. . . . As indicated, the 
makers credit K-TRAN’s success, in large measure, to the con- 


; a cin ‘rease the efficiency and performance of the equipment of 
trolled uniformity of G A & F Carbonyl Iron Powders. ene , eee Mh. naan aes a a 
; product you make, while reducing both the cost and the weight. 


We also invite inquiries for powders whose performance char: 
acteristics are different from those exhibited by any of our 
existing types. 


We urge you to ask your core maker, your coil winder, your it- 
dustrial designer, how G A & F Carbony]! Iron Powders can in- 


Today there are ten types of iron powders made by the Carbonyl 

Iron Process—with the particle sizes ranging from 3 to 20 microns 

in diameter. The iron content of some types is as high as 99.6 

to 99.9%. This 32-page book offers you the most comprehensive 

treatment yet given to the characteristics and applications of 

> . ° ° . . . > p . » > "TS oy * ste P is i 

With quite different chemical and physical characteristics, the CG A & F Carbonyl Iron Powders. 80% of the story is told with 

/ lend tk | Life i O photomicrographs, diagrams, performance charts and tables, 

ten types len¢ thems¢ ves to many dillerent uses—to incre ase \ For your copy—without obligation—kindly address Depart 
values, to vary coil inductances, to reduce the size of ment 94. 






Miity® ANTARA. CHEMICALS 


A SALES DIVISION OF GENERAL ANILINE & FILM CORPORATION 









. ack | 
From Research to Reality GE (435 HUDSON STREET + NEW YORK 14, N.Y. 


| 
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Vacuum cleaner air 
filter and a sweat 
band, both with 
sealed edges, 


Thermoplastic man-made fibres can be felted. Amer- 
ican knows how. They can be fabricated into special 
parts and products with dimensional stability and 
accuracy for assembly or use without further pro- 
cessing. If desired, fused edge products can be joined 
to other fabrics instead of by the conventional meth- 
ods of stitching, adhesives or clamping. The felt with- 
in the edges can have any desired porosity, or density 
characteristics, within wide limits, since such felts can 
be made entirely of manufactured fibres, or contain 
mixtures of natural and man-made fibres. Thus these 
fused-edge felts have great versatility, and are capable 
of rendering many different services. It will pay you 
to look into what fused-edge felt products and parts 
can do for you. Write for information on your com- 
pany letterhead. 
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SCIENCE MAKES POSSIBLE 


Some 
Present 
ses 


Dust shields 

Vacuum cleaner filters 
Powdered soap containers 
Face powder pads 
Insulation 

Clothing lining 

Fluid filters 


(the field has barely 
been scratched!) 





16 GLENVILLE RD. GLENVILLE, CONN. 



































Screws are sometimes like people. If 
they “lose their heads” under pressure 
— if they turn out to be “softies” — 
if they don’t “square up,” they are 
headed for trouble. It takes only a few 
“bad” screws on the line each day to 
erase most planned assembly savings. 


That is why quality standards for 
P-K Self-tapping Screws were set so 
high when they were first introduced 
by Parker-Kalon. Today, with even 
higher standards they continue to take 
top honors for dependability, despite 
many efforts to match them. 


The difference between screws 
made to P-K standards and those that 
are “headed for trouble” are hard to 
see at a glance, but the effects of screw 
failure (parts spoilage, high reclama- 
tion costs) are quickly evident in 
mounting assembly costs. 

P-K Self-tapping Screws are 
“headed for savings”’—not only 
headed, but threaded, pointed, and 
heat-treated with the same purpose, to 
keep your assembly lines trouble-free. 
That's why so many more manufac- 
turers of America’s best known prod- 
ucts specify P-K. For information on 
any fastening problem, talk to a P-K 
Assembly Engineer. Or write: Parker- 
Kalon Division, General American 
Transportation Corporation, 200 
Varick St., New York 14. 


Ara Your Fastonors HEADED FOR TROUBLE? = 
















og WING! 
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IS HEAD "pli 


ena 

















DO HEADS 
POP OFF? 





IS HEAD 
ECCENTRIC? 


IS SLOT 
BURRED? 


IS SLOT 
TOO DEEP? 










BOUTIN 
WELL 


you get fasteners 
a YTS 





P-K STANDARDS protect you agein! 
these and many other symptom ¢ 
Screws “headed for trouble”. They don! 
“get by” P-K inspectors — that's why 0! 
P-K Self-tapping Screws can be “Gur | 
anteed First Quality.” 
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“A Phillips z Phillips He 
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IN STOCK |... see your nearby P-X Distiutr....™" 1 
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SPRAY,” MELNOR Products Co.’s popular lawn sprinkler IN THE PREMIER CUTTING BOARD, made by Photo Materials Co., 


n “swinging” because the oscillating mechanism is separate when 21 P-K Type A replaced wood screws to fasten the ruler, 
beeps Og from the water intake system. To assure equally de- straight blade, bearing casting, and bottom cleats to the hard 
ble assembly strength resistant to the roughest handling, maple board, pilot holes were eliminated. The 5 P-K Type F 
nda fastens zinc and aluminum parts with P-K Screws, 7 Screws that now fasten curved blade to cast iron handle ended 

Mie Head Type Z and 18 Type F, driven with air tools. tapping. Power driving further speeds assembly. 
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HOOVER SMOOTHED OUTtrouble and speeded as- formaldehyde handle to the sole plate cover 
sembly of this Steam or Dry Iron by switch- (left). On the assembly line, these screws 
ing to P-K Self-tapping Screws for seven are power driven. One P-K Type F Screw 
fastenings previously made with machine fastens the steam valve control support 
screws. Tapping and lock washers were bracket to the die-cast aluminum filler tube 
eliminated. The assembly is made stronger at the front of the iron (not shown). One 
than ever, with an important saving in time. P-K Type A Screw fastens the heel closure 
Five P-K Type F Screws fasten the phenol plate to the terminal bracket (right). 


ff 


SCREWNAIL MASONRY 
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wea?’ 


tor...| OU local Supply and Service Specialist 
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with NATIONAL CARBON BRUSHES for 


TRADE - MARK 


MAIN DRIVE, MILL-TYPE AND GENERAL-PURPOSE MOTORS 


ENGINEERS: MAINTENANCE MEN: 


Long life, low friction, 
minimum commutator main- 
tenance — an outstanding 
cost-record for you! 


Fewer items do a better job 
when you select 

“National” brushes—simple, 
fast, accurate brush 
specification for you! 





STOREKEEPERS: 


PURCHASING AGENTS: 


The brushes you want, when 
you want them, from stock 
or catalog listings — you 
get a higher degree of in- 
plant-standardization, lower 
inventory, fewer costly, 
short-run items! 


Stack ’em high, wide and 
handsome with these 
durable, easy-to-identify 
“National” brush cartons- 
good housekeeping, faster 
check-outs for your 
department! 





How good is really good brush performance? Use “National” brushes and see! 


The term **National’’, the Three Pyramids Device and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation = - 
NATIONAL CARBON COMPANY NATIONAL 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco BETTER- 
IN CANADA: Union Carbide Canada Limited, Toronto 9 





STANDARDIZED BRUSHES 


36 ELECTRICAL MANUFACTURING | 


cori 


alo 
info 








a eee 
, 


RING | 





ACROSS-THE-LINE STARTERS FOR ALL TYPES OF MACHINES 
A Uniform Line up to 300 HP, 220V; 600 HP, 440-550V 


tis a distinct advantage to both buyer and user of motorized machines 
if the across-the-line starters have a family resemblance over the entire 
range up to 300 hp, 220 v; 600 hp, 440-550 v. For example, Allen- 
Bradley solenoid starters are so nearly alike over this range that to be 


familiar with the structure and 
operation of a 5 hp starter pro- 
vides equal familiarity with an 
Allen-Bradley 500 hp starter. 
This advantage is limited only to 
the Allen-Bradley line. 

Bulletin 709 solenoid starters 
are available in dust-tight, water- 
proof, explosion-proof, and 
corrosion-proof enclosures. 

The Allen-Bradley Handy Cat- 
alog is a handbook of control 
information. Send for a copy. 


Allen-Bradley Co. 
1316 S$. Second St., Milwaukee 4, Wis 


S| 






















Sizes O to 5 


ALLEN-BRADLEY 


Sie 








7-54-MR 


































DILTIGHT PUSH BUTTONS © 


Here are a few of the many Allen-Bradley oiltight pilot units | 
for machine tool service. They are available for Mounting on 
machine frames in a variety of single units or in any com. 
bination of one or more units in oiltight enclosures, A flexible 
diaphragm, not affected by oil or cutting fluids, is inserteg 
between button and contact block (see diagram at left) to 
prevent oil seepage into the contacts. 


The silver alloy contacts are 
maintenance free. For complete 
information on the Bulletin 800T 
line, send for the new Allen. 
Bradley Handy Catalog, 





Allen-Bradley Co, 
1316 S. Second St. 
Milwaukee 4, Wis, 


Start Button with Double Pole NC and NO Contacts 





Type K2B Jog Button 





Sectional view of Bulletin 800T oiltight 
push button showing operator shaft car- 
rying moving contacts. Stationary con- 
tacts are mounted in the molded contact 
block. The oiltight flexible diaphragm is 
between push button and contact block. 


Assemble any combination of operators and contact blocks 


OPERATORS 







Bulletin 800T 
Type 2TA in 
Two-button Oil- 
tight Enclosure 





Type P26 Pilot Light 


Type 6PX 
Pendent Control 


= 
en oe 


Bulletin 800T operators and contact blocks are available in Pos as 


many forms. They may be assembled interchangeably in various 4 i 
combinations, thus reducing your motor control parts inventory. 7 i. R p 






(Below) This forged brass part 
was originally made from a 
casting and atube, silversold- 
ered, as indicated in the 
drawing. Forgings can save 
a lot of money! 


(Above) Brass part as now forged in one 
piece. Drawing shows how it was originally 
made in three pieces, two made of tube 
and the other from sheet, silver soldered. 


Photos of forgings shown 
are approximately 3 times 
larger than actual size. a 


The two brass parts shown here were originally built up 
out of separate pieces, silver soldered together. That was 


the difficult and expensive way. Then the manufacturer 
and Revere worked together to see if forgings could not 
be used. Designs and dies were worked out, and for a 


number of years Revere has kept a steady flow of these 
parts going to the customer. He reports that the forgings Founded by Paul Revere in 1801 
not only save money, but are superior: stronger, more 230 Park Avenue, New York 17, N. Y. 


; : ini i Mills: Baltimore, Md.; Chicago and Clinton, I/l.; Detroit, Mich.; 

dense, with a better finish, and machining is faster and 111m ord Riverside, Calif; New Bedford, Mass; Rome, N.Y. 
easier, Sales Offices in Principal Cities,, Distributors Everywhere. 

If you have sub-assemblies made of several parts, look SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 


into forgings. They may offer important economies. 
Revere makes forgings in copper and its alloys, and alu- 
minum alloys. See the nearest Revere Sales Office. 


COPPER AND BRASS INCORPORATED 
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Tough staff... ... 


a rough job easy to handle... 

















Sanding and grinding work is most likely to smooth out successfully for 
the operator when he uses abrasive discs made of vulcanized fibre. 
National’s Abrasive Fibre is favored among the makers of abrasive discs 
for its toughness, high tear strength, ability to withstand severe mechanical 
stress, and for the long service it provides. It has outstanding gluing 
properties, too. The overall result is performance that pays off at 


every speeding turn of the wheel. 


’s the toughness of our fibre that counts in abrasive discs. 

| National Vulcanized Fibre is so versatile—so inherently endowed with 

: haracteristics—that this material offers practically every industry one or 

ential qualities. Light weight, high dielectric strength, resilience, 

_ durability, machinability—what does your business need? Electrical components, 
gears, pulleys, bobbin heads, welders’ masks, football helmet crowns— 

what do you make? National Vulcanized Fibre is almost certain to fill 


your bill of specifications, no matter how exacting. 


Give us a call. We’ll be glad to show you why National Vulcanized Fibre 
is called the Material of a Million Uses. 


NATIONAL 


VULCANIZED FEIEBRE co. 


WILMINGTON 99, DELAWARE 





FOR YOUR STAFF—just off press . . . an eight- 
page booklet entitled ‘‘Meet ‘Sherlock’ Fibre 
(or, Clues You Should Know To Make Profits 
Grow).”’ Tells—at a minimum of your reading 
time—why National Vulcanized Fibre is “‘the 
material of a million uses.”? Ask the National 
representative nearest you for your copy. He’s 
listed in the classified directory. Or write to 
National Vulcanized Fibre Co., Dept. A-8, 
Wilmington 99, Delaware. 





Also manufacturers of Phenolite Laminated Plastic, Vul-Cot Waste Baskets, 


Peerless Insulation, Materials Handling Equipment, and Textile Bobbins. 
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Automatic Process 
Control ? 





<O 


for controlling... « <lA; 5 


LIQUID LEVEL HEAT : 





TEMPERATURE PRESSURE 


FLOW COLOR 


V/" 
OSS 


..- AND MANY OTHER PROCESSES 
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It’s as simple as 1-2-3 with 


REEVES 


AUTO-PNEUMATIC CONTROL 


EQUALS AUTOMATIC PROCESS 


ENT CONTROLS 


instrument controls have been de- 

id by many specialists in the Instrument 
y... instruments that measure changes in 
ds of various processes, such as heat, 
gatial heights, etc. These instrument controls 
tle the measured change into representa- 
i pressure which is passed along to the 
Auto-Pneumatic Control. Control manu- 

fers have established a standard range of 
p.s.i. air signal to send out, each fraction 
si. representing a measured change in the 


Send today for these two REEVES 


Bulletins on Automatic Process Control 


AUTOMATIC PRODUCTION CONTROL 
AUTO-PNEUMATIC CONTROL 
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AUTO-PNEUMATIC CONTROL 


The control is simply a valve positioner and a 
pneumatic piston that is connected to the speed 
shifting mechanism of the Vari-Speed Motodrive. 
Any change in the position of the piston auto- 
matically changes the output speed of the Moto- 
drive. The position of the piston is determined by 
a “Linear” valve positioner which is operated 
from the 3 to 15 p.s.i. signal which is sent from the 
instrument control. Each minute change in instru- 
ment air pressure is transmitted to the positioner 
and actuates a definite increment of RPM change 
on the Motodrive output speeds. 


EM14-G537 
EM14-M542 





COLUMBUS, 


CONTROL 


REEVES VARI-SPEED MOTODRIVE 


The Auto-Pneumatic Control may be applied to 
the fractional and integral HP REEVES Moto- 
drives. REEVES Motodrives are available in both 
vertical and horizontal design to meet the most 
exacting space limitations . . . are constructed to 
stand the most rugged service, yet are highly 
accurate and sensitive for modern automatic 
speed control. For further details on REEVES 
Motodrives, request the complete Motodrive 
catalog or consult your nearest REEVES repre- 
sentative. 
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SPEED ey CONTROL 


REEVES PULLEY COMPANY > 


INDIANA 
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Surprising, the confidence that people have 
in spark plugs. No one stops to question how 
many “sparks” they’re good for, because long- 
life performance has come to be taken for 
granted. Yet, when you get right down to it, 
you'll find good reasons for this complete con- 
sumer confidence. And, from a “sparking” point 
of view, perhaps the most important is the al- 
most universal use of special Hoskins alloys for 
the vital electrode wires. 


Producing the wire that sparks your car to power 
is a tough and tricky business. It requires special 
care in the selection of raw materials. Special 
melting and production techniques. Plus ex- 
tremely close control over alloy composition and 
uniformity of quality throughout the entire man- 
ufacturing process. 


Yet that’s exactly the kind of alloy that Hoskins 
is qualified to produce best. For, among the other 
quality-controlled alloys developed and manufac- 


How many SPARKS 
— ina Spark Plug? 


tured by Hoskins are: Alloy 717—for facing engine 
valves; Alloy 785—for brazing belts; Alloy 502 
—for countless heat resistant mechanical applica- 
tions. Then, too, there are the Chromel-Alumel 
thermocouple alloys . .. guaranteed to register 
true temperature-EMF values within specified 
close limits. And, of course, Hoskins CHROMEL 

. . the original nickel-chromium resistance alloy 
used as heating elements and cold resistors in 
countless different products. 


Heating elements made of Chromel-Alumel thermo- 
Hoskins Alloy 502 is ideally Hoskins Chromel deliver full- couple alloys accurately 
suited to many mechanical- _rated power throughout their measure exhaust temperr 
Structural applications. long and useful life. tures of jet aircraft engines. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 

















To CUSHION SHOCK 


If you ever rocked a car to get it out of a 
mud hole. you know how effective those 
rhythmic little pushes were in building up 
the big push that eventually ann the car 
right out of the hole. 


The helicopter manufacturers were running 
into the same rhythmic pushes... but these 
were causing trouble. 


On the ground, the weight of the three rotat- 
ing ‘copter blades shifis unevenly from side 
to side. The slow side-to-side oscillation was 
building up waves of energy in the tires and 
landing- -gear shock abaotbers. Eventually, 
the waves grew big enough to tip over the 





mo- 
ely 
ere 
nes. 


Cleveland Pneumatic 


7 S caankeeise team 1 A : 
0 Compand CLEVELAND 5, OHIO | Combining the screw with balls makes Cleveland 


Pneumatic’s 


Department H-8 with as little as 10% friction .. . compared to as 

BALL-SCREW ACTUATORS © AIR-OIL IMPACT ABSORBERS much as 50% for ordinary screw drives. You can 
cut the weight of a drive system, reduce its space, 

World’s Largest Manufacturer of Aircraft Landing Gears lessen its cumbersomeness, increase its control 


accuracy, and provide pin-point positioning. 
Let our engineers work out your ideas for our 
ball-screw actuators. 
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Little bounces thot nuuatict grow up... 


ARE RESTRAINED BY AIR AND OIL 


To MOVE with less 


helicopter in a mass of splintered rotor blades. 


Our engineers developed a damper or counter- 
shock-absorber to squelch the little bounces 
before they build up into ’copter-wrecking 
forces. This damper is a part of the AEROL 
Landing Gear we designed and build. 


Vibrations which start out small but build 
up into serious waves are a 
headache that many different 
industries are turning over to 
Cleveland Pneumatic engi- 
neers for a solution. \ 


Write for illustrated booklet H-8. is 





patented ball-screw actuator drive 








SIA 118 #1IC IMPERIAL =1100 #1109 
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1/45 to 1/30 H.P. 1/40 to 1/12 HP 1/75 to 1/20 H.P. 1/15 to 1/8 HP. 1/40 to 1/20 HP. 1/16 te Ve He. 


—— 


UNIVERSAL 


AND D.C. 
MOTORS 





7 MOST COMPLETE LINE OF 


1112 #106 #512 


e. © @e 


1/200 to 1/75 H.-P. 1/20 to 1/10 H.P. 1/40 to 1/20 H.-P. 





1/12 te 1/6 HP. 1/50 to 1/13 HP. 1/35 to 1/10 HP. 1/8 to 1/2 HP 


FRACTIONAL HORSEPOWER MOTORS 





800C 800D 2800S +3000 GEAR MOTOR 
SHADED 
20) 83 
MOTORS 
1/2000 to 1/4500 H.P. 1/200 to 1/80 H.P 1/200 to 1/80 H.P 1/200 to 1/80 H.P 1/30 to 1/70 H.P. OUTPUT 120 IN.1B. 


~~. eae BU TIRE InNDUaETRY... 


#2400 2500 


oo oe 


INDUCTION 


MOTORS 





1/25 to 1/15 H.P. 1/15 to 1/8 H.P. 


SERVO MOTOR 1/300 to 1/1400 H.P. 1/100 to 1/15 H.P. 1/25 to 1/4 HP. 


HOWARD 


Universal and Direct Current Motors 1/1000 to 1/2 H.P. 





cooperate with you in selecting the right motor 


@ Shaded Pole Motors 1/2000 to 1/8 H.P. for your application. 
@ Induction Motors 1/1400 to 1/4 H.P. 
@ Dynamotors ®@ Blowers @ Gear Motors Howard motors have been used in more than 85,000 
applications over the past 20 years by the leading 
The motors illustrated on this page represent the versatility companies of America. 


of Howard fractional H.P. motors. Catalog pages are 
available on all motors illustrated as well as gear 
units, mounting bases and blowers. 


If you have a fractional H.P. motor application, check with HOWARD 


Howard. Our engineering department will be glad to 


DEPT. EM-8 * HOWARD INDUSTRIES, INC. * RACINE, WIS. 





SALES OFFICES: 208 S. La Salle St., Chicago 4 + 942 S. La Brea Ave., Los Angeles 36 + Room 4822, Empire State Bldg., New York I 


a 
DIVISIONS: Ene ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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25% faster curing! That’s how DURITE GP-102 helps you 
lower costs. DURITE Phenolic Molding Powder is uni- 
form in quality . . . carefully controlled from raw mate- 
rials to the finished compound . . . assuring you of 
consistently high quality in every piece you mold. 

Use DURITE GP-102 Black or Brown when you want 
parts with rich lustre and good strength. Available in a 
hard and medium flow, it is designed for a wide range of 
applications for either compression or plunger molding. 


Have you considered COLD MOLDING 
in your Cost Reduction Program? 


Many of today’s molded parts can be produced at sub- 


stantial savings by cold molding techniques. A DURITE 
Technical Representative can offer you expert assistance 
in evaluating cold molding for your operations. Call or 
write today. 
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Iron handle courtesy of Elyria 
Moulding and Engineering Company, 
Elyria, Ohio 


It is easy to handle and preform and has a specific 
gravity of 1.36. 

If you mold with phenolic compounds you ought to 
know the facts about DURITE GP-102. To receive a 
sample or arrange a demonstration, write today to 
The Borden Company, Chemical Division, DURITE 
Products, Department EM-84, 5000 Summerdale 
Avenue, Philadelphia 24, Pa. 





Phenolic Molding Compounds ° Abrasive and Frictional Beading 
Resins * Molding and Specialty Resins * Lamp Basing Cements 
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HOW CAN WE SHAPE 


VERSATILE MICARTA 
TH YOUR NEEDS? 


MICARTA’s use in many grueling gear applications may suggest 
to you the numerous possibilities offered by this strong, lightweight, 
wonder-working material. For example, MICARTA’s ability to soak 
up impact instead of transforming it into noise and vibration may 
answer your need for a better moving part. Or, perhaps your prob- 
lem calls for a material that will resist moisture, or stand up in 
corrosive atmospheres, or withstand extremes in temperatures. 


These and many other unique properties owned by MICARTA® 
promise practical and rewarding ways to solve product design or 
production problems. For complete information on this hard-working, 
cost-saving material, simply use the coupon below. J-06574 


MICARTA IS SERVING ALL INDUSTRIES 


AVIATION: Pulleys, MARINE: Propeller STEEL: Roll-neck 
Instrument panels, shaft bearings, bearings, hold down 
structural members bushings, piston rings and upcoiler rolls 


a € 


TEXTILE: Spinning CHEMICAL: Bubble ELECTRICAL: Coil 


buckets, shuttles, caps, plating barrels, forms, terminal blocks, 
spools, bobbins, gears tubing, valve blocks panels, name plates 


you can 6E SURE...iF rs Westinghouse 


Westinghouse Electric Corporation 
Micarta Division 
Trafford, Pa. 


Attention: L. A, Pedley 
Sir: (Please check one) 


[_] Please have your representative call 


[| Please send me complete facts on Micarta 


Name Company 
Address 


City Zone_ State 


mica ta IS BASIC 












TODAY the|worl 


MACALLEN MICA 


The ease, comfort and convenience of the world 
we live in today depends on electricity. And . . . 
electricity depends on Mica, the one indispen- 
sable dielectric; the most electrically and 
mechanically perfect insulating material known. 
Macallen Mica is MICA PLUS — free of 
mineral content; standard in thickness and size 
and always available. 


when you think of MICA ...think of MACALLEN: 


ee Vaad) meee 


THE MACALLEN COMPANY 


BAY ROAD, NEWMARKET, N. H. 


CHICAGO: 565 W. WASHINGTON BLVD. * CLEVELAND: 1231 SUPERIOR AVE. 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 
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new! 


Especially useful for filter, coupling, and by- ; 
pass applications in transistor electroni¢s, these = 
foil type miniature Tantalex capacitors were 
intended for use in hearing aids, pocket radios, a 
and similar uses. Operating temperature range 

is —20 to +65°C. Request 
Bulletin 353. 








































only 
Sprague 
makes 
them all! 


YOU CAN CHOOSE FROM 
5 DIFFERENT STYLES OF 
TANTALEX* CAPACITORS 


Looking for tantalum electrolytic 
capacitors? You'll save time and trouble 
by checking Sprague’s complete 
selection first. Sprague makes more 
types of tantalum capacitors than 
any other manufacturer. 

Sprague Tantalex capacitors provide 
maximum capacitance in minimum 
space... exhibit no shelf aging under 
long testing periods ... have extremely 
low leakage current. And most 
important, they give unusually stable 
performance, because they’re made 
with tantalum, the most stable of all 
anodic film-forming materials. 

There’s a complete range of sizes and 
ratings available in Tantalex capacitors 
...from the ultra-miniature 10 mf, 

4 volt unit in a case only 16" in diameter 
by 46” long... to the 7 mf, 630 volt 

unit in a case 14%” in diameter by 

2'%o" long. As for case styles, Sprague 
makes them all, from tiny tubular and 

cup units to the large cylindrical types. 

For complete details relating to your . 
miniaturization or high temperature HRP Rae one . ) for —55 to +125°C 
problems, write Sprague Electric Co., fare oe? gee 
307 Marshall St., North Adams, Mass. — 










by ole Malate [1-53 dM Teoh a> (Zl odin 
complete application engineering service for 
optimum results in the use of tantalum 
capacitors. 


WORLD'S Lé 


*Trademark 


Export for the Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT 
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A Source You Can Rely on... 
A Name to Remember 


Experience is a valuable asset in the development, manufacture 





and distribution of any product. In this respect we offer you 
the cumulative benefits of Continuous Service to Industry Since 


1887 ... including origination and pioneering of mass-produc- 


tion equipment for the economical manufacture of washers. 


SINCE 1887 


No matter what your washer requirements may 
be... whether for U. S. Standard Washers, 
SAE Washers, Rivet Washers, Lock Washers, 
Light Steel Washers, Finishing Washers, Machine 
Bushing Washers or Special Washers of any size, 
any desired material or finish... “MILWAUKEE 
WROT WASHERS” is the name to remember! 
Here, in the world’s largest plant devoted to 
this specialized type of production, we have 
available more than 25,000 sets of dies — g 
priceless asset in providing the most complete and 
comprehensive selectivity to meet your needs, 


Write for Catalog “30”. 


WASHERS 





STAMPINGS 


If it can be punched out of metal—if die-making 
ingenuity and tool-making facilities can provide 
the means for producing stampings to meet your 
production specifications; if the job can be han- 
died most advantageously as a stamping—again, 
“MILWAUKEE WROT” is the name to remember. 
Here is a soundly established source of supply 
you can rely on — plus Quality Standards that 
are a source of pride to us, as manufacturers, 
and a source of satisfaction to our most dis- 
criminating customers. We'd like to serve you. 


Let us quote on your requirements . . . covering 
fabrication in any material and in any finish. 
Furnished machined, heat-treated or surface- 
ground, as may be specified. 


WROUGHT WASHER MFG. CO. 
THE WORLD’S LARGEST PRODUCER OF WASHERS 


2200SOUTH BAY STREET MILWAUKEE 7, WISCONSIN i soni Nie Fla as 
3 A 7883-1P 
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‘Special Purpose 
Extended Bearing Motor 


menclrcevantwcncerensenctnecwseds 


Power Transmitter 
(Clutch-Brake Motor) 


: | 


Special Purpose 
| Vertical Motor 
oe 
No standard motor can hope to match performance with 
a motor custom designed to meet unique requirements. 

















pece ccc w cence cence reece senseeten eens em eneeee wceneee os 

, t 

That’s why Diehl lays so much emphasis on custom con- } PANY 5 
struction . why ulna the ame it has ala ie * Electrical Division of THE SINGER MANUFACTURING COMPANY : 
ies ee : ’ eg . : ’ ‘ 3 . 
abilities and its facilities, its design, engineering and : Finderne Plant, SOMERVILLE, N. J. : 
manufacturing functions for maximum cooperation with ; Please send me the following bulletins: : 
its customers ... whatever the application. + (_] New Type “D” Motor Bulletin No. EM-3304 : 
custom -tailored ' :  (] Consolidated Catalog & Price List No. EM-3310 : 
-Ttaloreq motors can: : ‘ 

Cut costs » Save space + Reduce weight + Improve safety : Name— 
Simplify design « Speed production + Improve appearance } Company—— — : 
When you want a fast, thorough answer to an unusual } Street _—_—_—_—____————-_ 
motor problem it will pay you to consult Diehl. Name : City 7 Sate : 
your conditions ... Diehl will design and build to match, £.-.---2----0-c--c0ceceeneesceeececeenenennenneeenenenes pty aN 


WHYEGRAL Awd FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE IN A WIDE RANGE OF TYPES AND SIZES” 
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NOT ONLY is the U.S.S. Nautilus the 
first submarine to be propelled by atomic 
power! She is also by far the most silent in 
operation ...and therefore most difficult 
to locate by enemy sound-detecting de- 
vices and acoustic torpedoes. 

Te match the uncanny silence of her 
nuclear-generated-steam turbines, her 
builders* have wisely employed Gilmer 
“TIMING” BELTS for certain drives. 
Since it is the only type of drive that can 
transmit power at a constant angular 
velocity without metal-to-metal contact, the 
“TIMING” BELT was a “natural’’ for 
tachometer drives and various control 
drives requiring non-slip operation or accu- 
rate calibration. 


*ELECTRIC BOAT DIVISION 
OF GENERAL DYNAMICS CORPORATION 


Shhh! Atoms at work 


Security considerations naturally pro- 
hibit further elaboration or illustration. 
We are gratified, however, that this newest 
form of power transmission was chosen by 
some of the world’s best engineering brains 
to fill a specific need in this first practical 
application of man’s newest source of power. 

In industry there are already more than 
a million of these unique tooth-grip belt 
drives in operation, providing quiet, posi- 
tive transmission of from ; to 300 
horsepower ... with practically 100% effi- 
ciency ...at speeds up to 15,000 fpm... 
and without need for lubrication, adjust- 
ment or other servicing. Write us for 
your copy of the Gilmer ‘“Timing” Belt 
Drive Manual. 


THE Filmer “TIMING®““ BELT DRIVE 


for positive POWER TRANSMISSION at its best 


is a product of 


America’s Oldest Manufacturer of Industrial Rubber Products 
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Double Speed of Electropunch 
impact Hammer with Silicone 
Class H Electrical Insulation 


When one or more steps of a production 
operation are speeded up, the rate of the 
other phases must also be increased or 
they become prohibitively expensive. 


That's why Black & Webster, Inc. of 
Newton, Mass., changed to Dow Corning 
silicone (Class H) electrical insulation for 
their Electropunch impact hammers. 
Designed to deliver controlled, lightning 
fast blows for stamping, riveting, marking 
or staking, the original Electropunch ham- 
mer utilized a Class A or B 115-volt sole 
noid to deliver 60 blows of up to 3509 
pounds each per minute. 





As production rates crept upward, Black & | 


Webster engineers realized the speed of 
the hammers must also be stepped up. An 
increase in power was the logical solution, 
but space limitations ruled out the use of 
larger solenoids. They then investigated 
Class H insulation which provides up to 
50% more power per pound than the less 
heat resistant organic insulating materials. 
Class H, they found, enabled them to up- 


rate the solenoid without increasing size or | 


changing design. Five years ago they 
began specifying Class H for the solenoids 
of all their high speed punch equipment. 
Electropunch hammers now deliver from 
100 to 120 blows per minute at the same 
3500 pound impact without overheating. 
For short bursts they will deliver as high 
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FOR DESIGN ENGINEERS 


Miniature Saup-Switch Sealed with Silastic 


Has Longer Life and Greater Reliability 


A Silastic* diaphragm has enabled Haydon 
Switch, Inc., of Waterbury, Connecticut, to 
produce a hermetically sealed snap-action 
switch that weighs only about half an 
ounce and operates with less than half 


as 180 blows per minute. Power con- 
sumption is only 1 KWH _ per 
blows. Average life of the solenoids, under 
full power, is between two and _ three 
million blows. 


That’s typical of the “design-ability” of | 
| Class H 


insulation made with Dow 
Corning silicones. Adaptable to any elec- 
trical equipment and costing only slightly 
more than the next best class of insulation, 
it can be used to increase the power-per- 


pound ratio or to extend the life of 
electrical machinery over ten _ times. 
No. 67 


111,000 | CUNY ee: 
| eliminated. Operational life in the range 


| of a million cycles is far in excess of the 


the effort required by standard “aircraft 
quality” switches. 

The Silastic diaphragm remains so flexible 
that the operating force on the actuator 
need not exceed 32 ounces even at —90 F. 
Fatigue problems and subsequent unrelia- 
bility associated with metal diaphragms are 


best metal diaphragms or bellows. 
Accelerated permeability tests indicate that 
the Silastic diaphragm maintains an effec- 
tive hermetic seal for more than 10 years. 
Internal pressures up to 100 psi have failed 
to produce leakage or rupture, and no 
change in the diaphragms has been ob- 
served even after 72 hours’ immersion in 
salt, fresh or soda water, or in automotive 
or AN-0-6 aircraft oil. 


* T.M. REG. U.S. PAT. OFF. (continued pg. 2) 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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DOW CORNING 
PUBLICATIONS = 
ON NEW 

DEVELOPMENTS | 
AND TECHNICAL |» 
A.... ——<—_ 


“Developments In Silicones”, a recent article from 
INDUSTRIAL LABORATORIES, describes several 
completely new silicone materials and recent 
improvements in a variety of standard silicone 
products. Included among the products discussed 
are magnet wire enamels, laminating 
defoamers, textile finishes, a leather 
repellent, nontoxic low compression set rubber 


resins, 
water 


and expansible resins. No. 71 
V 

Recently announced Dow Corning 400 Gum, a 

truly stable and uniform silicone polymer, 


enables compounders and fabricators to produce 
a wide variety of silicone rubbers. Data sheet 
lists properties of 400 Gum and suggests recipes 
for compounding silicone rubbers to meet spe- 
cial requirements. No. 72 


Vv 


“Silicones In Cosmetics.” A recently published 
data sheet describes the use of Dow Corning 
200 Fluid and Dow Corning 555 Fluid in cos- 
metological, dermatological and pharmacolog- 
ical preparations. Includes formulae, compati- 
bility data and lists a useful bibliography. 
No. 73 


Vv 


Dow Corning 6 Compound, a grease-like, non- 
hardening, rust preventative for ferrous alloy 
metal parts in delicate mechanisms and fine in- 
struments, provides excellent protection during 
long time, indoor or outdoor storage. No. 74 


V 


Dow Corning 55 Pneumatic Grease provides 
dynamic lubrication between rubber and parts 
in pneumatic systems; meets Specification MIL-L- 
4343A. 
range, and oxidation resistant, it shows superior 
lubricity over other silicone greases with cer- 


Serviceable over a wide temperature 


tain metal combinations. No. 75 
V 

New RTV SILASTIC, silicone rubber that vul- 

canizes and cures at room temperatures, is 


attracting unusual attention. 
and engineering applications where the 
markable stability characteristics of silicone 
rubber are desirable, but where high curing 
temperatures cannot be attained or tolerated. 


No. 76 


Useful in design 
re- 


Dow Corning Corporation, Dept. AEI-20, Midland, Michigan 


Please send me: 67 68 69 70 71 72 73 74 75 176 
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New Silicone Fluid Shows Promise 
In Wide Variety of Applications 


A new silicone fluid which is remarkably 
compatible with organic materials has been 
developed by a team of our research and 
product development engineers. Identified 
as Dow Corning 555 Fluid, it is water 
white, odorless and easily diluted with 
such materials as lanolin, beeswax, mineral 
oil and 95% ethanol. 


Westinghouse is Always Sure 
| With Silicone Lubricants 


For the past years Westinghouse 
Electric Corporation has employed Dow 
Corning silicone fluids and greases to 
assure lifetime lubrication for their auto. 
matic toasters. Besides being used on the 
latch lever pivot, Dow Corning 41 Grease 
is also brushed on the guide bars and latch 
bar, as shown in photograph. A Dow 
Corning fluid lubricant, 710R, is applied to 
| the pivots and bearings of the toaster timer. 


Six 


Primarily designed as an easily blended, 
non-separating functional ingredient for 
cosmetics and ointments, Dow Corning 
555 also shows considerable promise as a 
release agent for specialized applications, 
as an additive for paints and petroleum 
products, and as a plasticizer for certain 
rubbers, resins and plastics. 


Because of its different molecular structure, 
Dow Corning 555 does not exhibit the 
unusually high order of water repellency 
generally associated with the standard 
dimethyl silicone fluids. However, an 
alcohol solution of the new Dow Corning 
555 imparts water repellency to a much 
higher degree than any emulsion of the 
dimethyl] silicone fluids, simply because it 
is not hindered by emulsifiers. 





Despite operating temperatures ranging up 
to 400 F, these silicone lubricants stay in 
place without oxidizing or hardening. Six 





years of trouble-free service have con- 
vinced Westinghouse that they are ideal 
lubricants for the job. No. 69 
MINIATURE SNAP-SWITCH (continued) 


Originally designed for aircraft, fire con- 
trol and guided missile service, the new 
miniature switch is being applied to domes- 
tic and commercial washing machines, 
machine tools and _ other equipment 
exposed to liquids or moisture. 


Test areas where a skin cream made with Dow 
Corning 555 was applied are clearly visible when 


That’s the kind of performance that has 
established Silastic as an ideal diaphragm 
material where pressures must be main- 
tained despite temperatures from —100 to 
500 F, weathering and oxidation, or in 
contact with a variety of oils and chemi- 
cals. Silastic is also unique among resili- 


the hand is dipped in ink (left). The 
practical effectiveness of the cream becomes even 
more evident when the ink is rinsed off (right). 
Treated but vig- 
orous scrubbing with strong soap is necessary to 


entire 


areas wash clean immediately, 


remove the rest of the stain. 


The temperature stability and oxidation 


resistance characteristics of Dow Corning 
555 are excellent. Its useful temperature 
range, for instance, is from —70 to 300 F. 

No. 68 


ent dielectric materials because it combines 
high thermal conductivity with excellent 
resistance to moisture, corona and to 
fatigue. No. 70 
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engineers by DOW CORNING CORPORATION, MIDLAND, MICHIGAN 
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Canada: Dow Corning Silicones Ltd., Toronto; England: Midland Silicones Ltd., London; France: St. Gobain, Paris 


Branch Offices: 


Largest Producer of: SILICONE Abhesives ° 
Defoamers °_ Electrical Insulating Resins * 
Molding Compounds °* Paint Resins * 


Compounds 
Greases 
Silastic 


Adhesives * Bonding Resins * 
Expansible Resins °* Fluids * 
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DP-DT and TP-DT 
ee dL 
spring return 


Small, 3-position 
Pit Cag 1 
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rT) med 
yar) 
return 


ne Switches 
at~ 


Boost Product Efficiency 


Terr te The right type—at the right price— 
FOR INSTRUMENTS, RADIOS, APPLIANCES, 
>“ 5 TOYS, SMALL MOTORS and dozens of other uses. 









SP-DT with 
spring return 


ari. 
momentary contact 


4P-DT with or pte ie 
_ er without indent action CPT Cera ad) 


4-gang SP-DT or 


4-gang SP-ST SP-DT spring 


return plunger 
aia) 


DP-DT plunger 
mA Ld! 







O$ 
FOR FRACTIONAL H.P. MOTORS 
3-ampere types—SP-ST or SP-DT 


Write for . 


Stackpole 
Catalog 
RC9 


Electronic Components Division 


ey Stackpole Carbon Company, St. Marys, Pa. 


FIXED AND VARIABLE RESISTORS eo SPECIAL 
RESISTORS *® CERAMAG® (ferrite) CORES # IRON 
CORES ® CHOKE FORMS ® GA "GIMMICK" CAPACITORS, etc. 
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RR66 PHOTO TRANSISTORS 


















Reliable 


@ Hermetically sealed in glass. 
@ Miniature size; low cost. 
@ High optical sensitivity. 


@ Available base connection per- 
mits thermal stabilization. 





@ Spectral response includes visible RECOMMENDED PHOTO-TRANSISTOR CIRCUIT 
range with greatest sensitivity in FOR MODULATED LIGHT 
infra-red region making it useful TYPICAL OPERATION 
for invisible light applications. Ri =10K; R,; —20K; Ro=1K; R3=1K 


Collector peew See e volts 

: Collector Current . | a. 

e Response embraces practically Sensitivity 0.16 volts/ft. candle 
the complete spectrum of a 


tungsten filament lamp. 


BASE 


EMITTER 
COLLECTOR 
(REO DOT) 





@ Operates at low voltage and low 


> 
impedance levels. 5 
RR66 PHOTO TRANSISTOR = 
a 
2 ‘ 
Ww 
n 
RR66 Photo Transistors are headed for a long and impor- 
tant career in electronic circuits. Perhaps we can discuss 2,000 5,000 10,000 20,000 
this new device with you now! WAVE LENGTH (ANGSTROMS) 


TYPICAL SPECTRAL RESPONSE 


Semi-Conductor Division 


RADIC RECEPTOR COMPANY, INC. 
In Radio and Electronics Since 1922 


SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N.Y. 
TELEPHONE: WATKINS 4-3633 * FACTORIES IN BROOKLYN, N.Y 


. 
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JUST AMATTER 
OF CONTROL 


LORD enciNneERING 


CONTROLS VIBRATION . 


am tiie y. VJ 






To minimize the damaging effects of vibra- 
tion and shock is... just a matter of control. 
Here at Lord the research engineer, chemist, 
metallurgist, designing engineer and crafts- 
man work as a team to meet the conditions 
under which the use of Lord Vibration Con- 
trol Mountings improves product perform- 
ance. Our 30 years of technical “know-how” 
is concentrated on your vibration and shock 
control requirement . . . and Lord Precision 
Manufacture results in mountings and bonded- 
rubber parts which not only improve perform- 
ance but also reduce the operating and main- 
tenance costs of your product. This helps you 


to increase sales. We welcome your inquiries. 


Over 27,000 designs and their variations from 
which to choose. 


LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


7046 Hollywood Blvd. 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue $20 N. Michigan Ave. 811 Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 


vs 2 
Another instance where Lord Vibration Control 
ing profits end-product manufactur- 
#3. To stop the rattle of the between-car Dia- 
phragm and permit free movement, Lord Plate 
Form Mountings are used at the top and Lord 
Tube Form Mountings at the bottom of each Dia- 
phragm on modern passenger cars. 
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Jack & Heintz Customized Motor I 


AMMCO TOOLS, INC. 


COMMONWEALTH NORTH CHICAGO 
AVENUE ILLINOIS 


Jack & Heintz, Inc. 
Motor Division 
Cleveland 1, Ohio 


Gentlemen 


After switching to your line of special motors for our 
Model 2000 Safe-Arc Brake Shoe Grinder, we knew 
that we had saved substantially in our manufacturing 
costs. For the record, we decided to determine the 
exact amount. 


We are sure you will be pleased to know that your new 
Customized Motor has cut our actual manufacturing 
costs $2.11 per unit over the standard motor we 
previously used. This amounts to a saving of over 
$5.00 in list price. 


It enabled us to hold the line on the list price of our 
Safe-Arc Grinder at the very time a general increase 
was necessary on some of the rest of our line of 
Brake Service and Engine Repair Equipment 


Sincerely, 
AMMCO TOOLS, INC, 
Richard D. Stevenson 


Service Manager 
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MANUFACTURERS OF AUTOMOTIVE ENGINE REPAIR. HONING. AND BRAKE SERVICE EQUIPMENT FOR OVE 
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Manufacturing costs 
cut $2.11 per unit 


Ammco Tools, Inc., manufacturer of the famous “Safe-Are”’ 
Brake Shoe Grinder, and other automotive repair equipment, 
needed a practical solution to a costly manufacturing prob- 
lem—the necessity of a special flange ring to hold a standard 
motor in position on their new grinder. 

Jack & Heintz engineers supplied the answer with a Cus- 
tomized Motor. A specially engineered drive end bell incor- 
porates the flange as an integral part of the J & H motor. 


Here’s how AMMCO saved money 

with a J&H Customized Motor: 
y [liminated expensive patterns for cast-iron flange rings. 
Q Eliminated precision machining of rings and faced surfaces. 


3 Eliminated drilling and tapping of three screw holes for 
securing ring to motor. 


4 Eliminated facing of bosses where bolts hold ring to body 
of machine. 


5 Cut time for mounting motor to grinder by 50%. 
6 Eliminated flange ring inventory problem. 


7 Gave entire unit greater rigidity... flange is now an 
integral part of the motor. 


Seeeeteoeseeeweeeeveeeveeveeeeeeevreeeeneeveeeee eee ee @ 


Design your product to do a job... Hot lo fil a moire 


Avoid those motor compromises in your product through an engineering philosophy 
that’s geared to solve your special needs. Design your product to do a job... not to fit 
a motor! Write Jack & Heintz, Inc., 17620 Broadway, Cleveland 1, Ohio. 


ELECTRIC MOTORS { 
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BEFORE—Standard motor used with sepa- 
rate flange ring. Flange ring created assembly 
problems, increased manufacturing costs. 





f a * é i 
ik sian ittigid eimai mea cee 8 





AFTER—The practical J&H solution to Ammco’s 
problem includes this sturdy, flanged end bell. 





Improves product appearance and gives 





greater rigidity to motor-grinder assembly. 

















©1954, Jack & Heintz, Inc. 





iu 









Streamlined gland glides over 
rafters and other obstructions when 
running precoupled lengths. 





Connector threads are long 
enough to take double lock- 
nuts wherever required. 


ALL STEEL E.M.T. 
COUPLINGS 
AND CONNECTORS 


stronger, 
straighter runs 
because they're 





LON SEF 


EXTRA LENGTH 
FOR EXTRA 
STRENGTH...HERE 





Conventional Connector 


LOOK FOR THIS SIGN — 


ENGINEERED 
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It’s because they’re as much as 50% longer than 
conventional fittings for E.M.T. The extra-deep 
throat in T&B’s new line of steel E.M.T. fittings 
provides a much greater area of firm, rigid support 
for the tubing wall. Conduit has to line up properly. 
Runs are straighter. Greater length also allows more 
tolerance when cutting—you save time when mak- 
ing adjustments for conduit cut a little too long 
or short. 

All steel construction — body, gland, ring and 
locknut — is your assurance of uniform strength 
and dimensional accuracy. Additional space inside 
the body prevents skinned or damaged wiring 
during pulling. 

They're easy to install. Simply run up gland nut 
and the entire assembly tightens in place. Same 
wrench size fits both body and gland hexes. UL 
Raintight Approved. 

A complete line of T&B Couplings and Con- 
nectors are available for 3” to 2” E.M.T. Order a 
supply today for your next job... or... send to 
T&B for free samples and additional literature. 


IT’S THE MARK OF AN AUTHORIZED TF & B DISTRIBUTOR 


The complete line of T&B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It’s our way of assuring you the service and 
savings of a friendly local source. Call him for all your electrical needs. 


THE THOMAS & BETTS CO. 


INCORPORATED 
28 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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AIRCRAFT PANEL BOARD 
— GB-28M, %" laminate. 
Sawed to shape, holes 
drilled, counterbored and 
countersunk. Machined by 
C-D-F. 


Pra 
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ARMATURE SLOT 
WEDGES — GB-28M, 
sawed into strips, then 
beveled edges were 
broached to angle of 21° 
23’, and strips were cut 
to exact length. Machined 
by C-D-F. 








4 RF COIL FORM — Natural 

GB-112M Dilecto rolled tub- 
ing, smooth edged. Sawed to 
length; drilled and burred 
by C-D-F. 


TERMINAL BLOCK—GB-28M. 
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For high heat applications 
C-D-F Melamine Dilecto 
cleanly machined by C-D-F 


milled, corners sanded round. automatic screw machine by C-D-F. 
Holes were drilled, counter- Grade ML is a fine weave cotton ¥ 
bored, characters stamped. fabric base laminate bonded with a 
Machined by C-D-F. a melamine resin. Easy to machine. 


Sawed to shape, grooves INSULATOR— ML rod. Turned on > 


As operating temperatures rise, melamine laminated plastics 
can satisfy many requirements for component parts. Glass 
base melamine grades of Dilecto resist elevated temperatures 
—up to 300° F. continuously, 350° F. intermittently. They 
have extremely high impact strength; excellent arc resistance 
and self-extinguishing properties. C-D-F melamine Dilecto 
grades are usually specified for many electrical applications 
requiring high arc resistance, mechanical strength, flame and 
heat resistance. 


C-D-F can supply melamine Dilecto in sheets, tubes and rods 
in the following grades: 


GB-28M—Medium weight glass base laminate with melamine 
resin. Highest mechanical strength; excellent arc resistance, 
high heat and flame resistance; self-extinguishing. Dimension- 
ally stable—little affected by temperature and humidity. 


GB-112M—Lightweight glass fabric with melamine resin. 
Substantially same characteristics as GB-28M. Usually 
produced in thickness less than 14”. 


GM-1i—Glass mat base melamine resin bonded laminate. 
A lower cost product suitable for many applications requiring 


arc resistance along with good mechanical strength and 
flame resistance. 


USE COMPLETE MANUFACTURING FACILITIES OF 
C-D-F. Make us responsible for your complete job... from 
laminates to finish machining of components. C-D-F has 
the know-how to cleanly machine melamine Dilecto to close 
tolerances. C-D-F can save you time, money and waste of 
material. And when you make C-D-F responsible for the 
complete job, you know what you’re getting: components 
machined to exact specifications; strict adherence to quoted 
prices; and prompt delivery. 


Write for samples and technical bulletins on melamine Dilecto 
components. Call in a C-D-F sales engineer, tell him your 
problem. He’ll help you. 


See our general catalog in Sweet’s Design File for more data, the 
address and telephone number of your nearest C-D-F sales engi- 
neer. Also write for technical bulletin and specific catalog, free 
test samples, or send us your print for quotation. 


® (tient Diamnd Pune 


CONTINENTAL=DIAMOND FIBRE COMPANY * NEWARK 13, DELAWARE 
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No THING determines the efficiency of your 
production equipment, and the ultimate cost 
of its product, so much as the often hidden but 
vital controls that insure its split second pre- 
Cision, and elimination of down-time losses. 

That's exactly the function and the guarantee 
behind Snap-Lock Switches, designed with 
separate sealed off mechanical sides, and of 
Namco “Stellite’-Weld Solenoids. Each is a 
patented product. 


Built first to improve controls—‘“‘built with 
machine tool ruggedness” —for our own Acme- 
Gridley Automatics, these electrical devices 


ACME-GRIDLEY 


"we specify Snap-Lock Limit Switches 


and Namco Solenoids on all the 
Standard and special machines we 
build because of their dependable 


controls with trouble-free long life" 


L. F. Rothert, Director of Engineering 


Machine Tool Division 





are now specified as standard equipment by 
90% of this country’s machine tool builders 
alone. Army, Navy and Aircraft suppliers 
specify them used singly and in combination. 
Other uses in valves, clutches, switches and in- 
numerable devices, number in thousands. 

If you need to step up a cycle of operation— 
get rid of mechanical wear, save space and in- 
sure more dependable, continuous control of 
your production, ask our Engineers to help you 
“design one in” to your machine or process. 
Engineering specification catalogs—Limit 
Switches EM-51; Solenoid EM-52. 


The NATIONAL 








BAR and CHUCKING AUTOMATICS 


1-4-6 and 8 Spindle e Hydraulic Thread Rolling 
Machines e Automatic Threading Dies and Taps 
© Limit, Motor Starter and Control Station 
Switches © Solenoids @ Contract Manufacturing 


ACME COMPANY 


170 EAST 131st STREET © CLEVELAND 8, OHIO 
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Shock mount to cushion and re- 
duce magnitude of sudden shock. 


General Silentbloc mounts can do something 
about the universal plague of vibration, shock 
and noise in equipment ranging all the way 
from delicate instruments to heavy machinery. 





Bearings and bushings for torque 
Silentbloc mountings, bushings and bearings action and oscillating movements 


are being used today with outstanding success . » -no lubrication required. 
in automotive, refrigeration, industrial, aero- 
nautical, marine, electrical, agricultural, house- 
hold and dozens of other fields. These units 
can be custom designed and manufactured in 
any size and type. 


For an engineered appraisal of your vibra- 
tion problem send us the facts on your 
company letterhead. For a free design guide 
to vibration control fill out the coupon 
below. 





Rolling joint type to dampen and 
isolate vibration, reduce noise 
transmission, cushion shock loads. 


* From Plams to Products un Plastics amd Rubber 


Ce ee 


THE 
ENERAL ! The General Tire & Rubber Company 


TURE (pcledttial Phoducta (liriion, = “issuns nana’ 


WABASH INDIANA 





(_] Send free design guide to vibration control 


[_] Have your representative contact us 


_Name 





Street City- State 





EM-8-54 
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These successful uses of 


PHELPS DODGE BONDELEA 


magnet wire... 





UNLIMITED NEW 


Random-wound, Layer or Paper-section for 


COILS potentiometers, telephones, brakes and clutches, 


clocks and timers, hearing aids, instruments, speakers, 








relays, television, radio and other applications. 


TRANSFORMER Ss Paper-section, Random-wound, Oil-filled, Air- 


cooled and High Voltage for distribution, current, 


X-ray, television, radio and other applications. 


MOTORS Windings for shaded pole, series fields, instruments, 


induction and others. 






Firil for lasing (ually —from Mine Lo Markit! | / 


Pe. ooSs’ - on 
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FLY-BACK COIL 


TV YOKE CO 


PANCAKE COIL 


APPLICATIONS * 





Redesigning? BONDEZE may provide one answer 


to your overall cost reduction program! 


BONDEZE is Phelps Dodge magnet wire BONDEZE offers unusual opportunities 


with a special thermo-plastic film applied for redesign of windings and in many cases 
over the insulation. It offers a quick, eco- influences finished product design with 
nomical means of bonding wires together, overall savings to the user. 

turn to turn, through single application of Any time magnet wire 1s your problem, consult 
heat or solvents. Phelps Dodge for the quickest, easiest answer. 


*BONDEZE is a Phelps Dodge Trademark 


PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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“Kasy to Wrap’ says Jones & Laughlin 


o 


IRVINGTON heat-resistant 


TEMPLE 2X<K* 


COILS FOR 6600-VOLT STATORS are easily and thoroughly insu- 
lated at the coil repair shops of Jones & Laughlin Steel Corporation 
— by wrapping with strong, flexible Temflex 105 Tape. With its excel- 
lent elongation, this tape can be readily hand wrapped over coil bends 
and other irregular surfaces — and high modulus of elasticity makes 
it equally adaptable for use in taping heads to produce close, care- 
fully lapped wraps. Look to 
USING THE SAME BASIC FORMULATION AS TEMFLEX 105 IRVINGTON 
TUBING — which is approved by Underwriters’ Laboratories for con- fori eneeon Sena 
tinuous operation at 105° C. in air and 90° C. in oil — Irvington WOCDLATING VARIES 
Temflex 105 Tape withstands prolonged baking cycles and continuous WAI CASES 


high-temperature service ae eee 
any siahatcecetianteas VARNISHED GLASS CLOTH 


USE TEMFLEX 105 TAPE for insulating coils, cable, bus bars — and INSULATING TUBING 
for corrosion protection of piping and other equipment located under- CLASS “H” INSULATION 
ground or in corrosive atmospheres. 


WRITE FOR TECHNICAL DATA SHEET 


IRVINGTON insccxror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


§ ARGYLE TERRACE, IRVINGTON 11,N.J. © PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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ELECTRIC MOTORS 


It’s like having your 
own motor department 


* Original Equipment 
Manufacturer 


We would like to share our facilities and knowledge with you. If you're 
trying to fit a standard motor to a custom job — if you want special charac- 
teristics in your motors — THEN YOU WANT PEERLESS ELECTRIC. It’s like 
having your own motor department. 

Peerless engineers work with your engineers to give your motors the torque, 
speeds and other electrical and mechanical qualities that you require. Then, 
because of our size, which gives us a great deal of flexibility, we can make 
minor changes as required without fuss or bother. 

To get started, just pick up the phone and call. . . ask for me if you wish. 
I'll see that you talk to the specialist who can help you most. You can have 
custom motors at a competitive price. We build them — PEERLESS GOLD 
SEAL MOTORS ... the motors designed for the products they power. 


(CMA Coed de 


President 


wp 1) THE PEERLESS ELECTRIC COMPANY 
WEST MARKET ST. . 


WARREN, OHIO 
Electric MOTORS ; FANS BLOWERS 
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YOU SAVE ON TRANSPORTATION 


because these G-E motors weigh up to 50% less. 


THIS CHART SHOWS the savings for each 1000 

finished products shipped. Depending on how SHIP FROM 
far you ship and which G-E motor your product YOUR PLANK 
requires, you can estimate the savings available 

to you. Add to these any shipping savings re- 


sulting from lighter motor mountingsor housings.* 


*Th h based bl d | h $400 

€ savings shown, based on published less-than- s 

truck-load rates, are generally representative. It will ‘= J Ries \ $145 aid $15 
pay you to have your shipping department calculate . - " gu ‘ 


the exact savings available in your location. 


4e $225 |. $175 


ae 
000 hae Jmies a J 
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$310 $240 
: J MILES L. : 


¢ 
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YOU SAVE ON MATERIAL COSTS because new G-E motors—as 
much as 50 percent lighter, 40 percent smaller—permit you to 
design smaller and lighter motor mountings and housings. 


Significant savings are yours when you specify new 
lighter, smaller General Electric fractional-horsepower 
motors to power your products: 

1. YOU SAVE ON TRANSPORTATION—New G-E 
motors, as much as 50% lighter, reduce your finished- 
product shipping costs. 

2, YOU SAVE ON MATERIALS—Reduced motor weight 
permits use of lighter mountings. Smaller size (by 40%) 
means smaller housings are adequate. 

3. YOU SAVE ON ASSEMBLY—Your assembly-line 
people will find the all-new G-E designs take the strain 


YOU SAVE ON ASSEMBLY COSTS because your assembly-line 
personnel will produce more efficiently with less fatigue since 
these General Electric motors are far easier to handle. 


New smaller, lighter G-E motors 
give you 3 impor 


ant cost savings 


out of motor handling, speed installation. 


You'll find these new G-E motors solve design prob- 
lems, too: improved insulation and a new ventilation 
system permit application where adverse conditions 
exist ... add to motor life in any location. A better 
lubrication system and thrust-bearing design mean that 
these new motors will operate at any angle. 


To start saving with these amazing new motors, con- 
tact your nearby G-E Apparatus Sales Office today. Or 
write for Bulletin GEA-5567 to General Electric Co., 
Section 702-10, Schenectady 5, New York. 


GENERAL @@ ELECTRIC 
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Soreng “Standard” Solenoids 
Deliver Unmatched Quality— 


Save Money! 


Occasionally, manufacturers have requested a 
particular modification of a Soreng solenoid design 
on unusually short notice. Because, in the past, 
we carried no finished solenoid stocks, we were 
sometimes unable to fill such orders. However, the 
new Soreng “Standard’’ Solenoid alleviates this 
problem. 


How The “Standard” Meets Your Specifications 


The four basic solenoid types shown here provide 
twelve sets of characteristics. When you give us 
the specifications of your design, our engineers can 
quickly recommend the combination of type, duty 


and voltage necessary to do the job. 

The standard units have all the exclusive fea- 
tures of any Soreng custom designed solenoid .. . 
more pull where needed, double shading coils, quiet 
operation, retained uniform characteristics, and a 
life equal to the product in which they are used. 


How The “Standard” Saves Money 
Of course, savings are always possible through 
standardization. And, in this particular case, the 
savings are two-fold. First, rising costs have been 
minimized so that first cost is held down. Secondly, 
with little or no lead time required, you can lower 
your investment in a parts inventory. 

This gives you some idea of the tremendous pos- 
sibilities of the Soreng Standard Solenoid. For 
more complete information, power curves, dimen- 
sions and electrical characteristics, write for Bul- 
letin CF-124. 


Bulletin CF-124 
Drawings, Power Curves, Technical Data S / 
Ole Ons 


l 


*PRODUCTS CORPORATION 
9551 Soreng Avenue, Schiller Park, Hlinois 
Plants: Schiller Park, Ill. « Fremont, Ohio * Spring Valley, lil. 


Type 12200 


Type 12100 


Type 12130 
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tasting Molds of KEL-F Polymer 
Replace Plated Metal Molds... 
ut Costs, Finishing and Rejects ! 


Complex electrical terminal 
yards, made of an especially abra- 
iveepoxy compound, are now cast 
j molds of KEL-F polymer, re- 
lacing former metal molds. Ad- 
wmtages include lower original 
nold costs, lower maintenance 
asts, fewer rejects and higher prod- 
wt precision without extensive 
nachining. eo 

Excellent wear characteristics of 
thenew molds result in longer mold 
ife despite high silica content of 
the casting resin. The non-hesive 
woperties of KEL-F polymer pre- 
vat pitting by the resin, result in 
lamage-free release of the product 
vithout special coatings. Penn- 
Pastics Manufacturing Company, 
(lenside, Pa., produce these intri- 
ate new molds by transfer meth- 
ws. Molded of KEL-F polymer 
(rade 300, they are designed to 
iold 40 terminal pins and to im- 
press forty %’’ numerals in both 
ues of the finished part. Terminal 
wards are manufactured by Penn- 
Pasties in conjunction with Wood- 
nt Products, Inc., electronic 
warts manufacturers of Hunting- 


ion Valley, Pa. 


for further in 
Application 


Wafer-thin Insulator Mount of KEL-F 
Polymer Increases Life of 
Miniature Switch to 5-Million Cycles ! 


A wafer of KEL-F polymer provides 
a tough, insulated mount for a contact 
bar, guards the performance of this 
sealed precision switch under severe 
thermal cycling. Currents up to 10 
amps are handled for a life of from 
1 to 5 million cycles. 

This fluorocarbon plastic is molded 
directly to the beryllium-copper switch 
blade. It insulates the switch blade 
against arc-heat damage and its dimen- 


sional stability guarantees positive con- 
tact position for service between minus 
90°F and plus 200°F . . . without short- 
ing. Haydon Switch, Inc., Waterbury, 
Conn., utilizes insulation molded of 
KEL-F polymer Grade 300 in single- 
and two-circuit snap switches for auto- 
matic equipment used in aircraft, ma- 
rine and industrial applications. 
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Only One RF Signal Probe, Insulated — 
with KEL-F Plastic, Now Needed 
for Entire 500 to 5,000 Mc Range 


Specification of KEL-F polymer 
plastic as the insulation for this wave- 
meter probe resulted not only in a 
widened instrument range and accu- 
racy, but increased efficiency and life 
as well. 

This readily-molded fluorocarbon 
plastic permits complete, “tight” in- 
sulation of the vital filaments in’a 
single operation. Excellent electrical 
properties of KEL-F polymer under 
high humidity and thermal cycling 
eliminate leakage and shorts. High 
strength and dimensional stability pre- 
yent insulation failure from cracking 
or shrinkage in service. 

Thompson Products, Inc., Cleveland, 
Ohio, insulates the probe by injection 
molding, using KEL-F polymer Grade 
300. It is used in the company’s Model 
WING6AA Wavemeter. 





Leading molders, extruders and fabri- 
cators specialize in the production of mate- 
rials and parts made of “Kel-F’’ .. . each 


month this column will spotlight several 
of these companies with their principal 
services and products. 


| Consolidated Molded 
| Products Corp. 


Scranton, Pa. 


Compression & transfer molding 
Injection molding 


| Cortland Industries, Inc. 
Chicago, Il. 
Sealing of film 
Production machining 


_ General Plastics Corporation 
| Paterson, N. J. 


Dispersion Coating 


United States Gasket Company 

Camden, N. J. 

Extrusion 

Forming & machining 

Injection, compression & transfer 
molding 

Rod, tube and sheet; tube sockets 

Gaskets, gauge glasses & tower 
packing 


_ The William Brand 
/ and Company, Inc. 
| Willimantic, Conn. 


Insulated wire 
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Recent Significant KEL-F 
Polymer Developments . . . 


Pyrex-to-steel seal is effected in a new 
centrifugal pump with a resilient 
O ring of KEL-F plastic. Damage to 
the glass observation plate; leaks at 
high pressures have been eliminated. 


Electronic tubes used at high altitudes 
are now hermetically sealed in new 
sockets made of fluorocarbon plastic. 
Consistent hermetic seal over a wide 
temperature range, low “‘arc-over”’ 
and shock damage are major 
features. 


Conductivity cell-valve units for testing 
potable water use KEL-F polymer 
as a structural and electrical insulat- 
ing member. Immersed continuously 
in water at temperatures up to 
250°F, machined insulator maintains 
critical electrode gap. 


Pump vanes of molded glass-filled polymer 
have been found to have the neces- 
sary strength as well as complete 
chemical inertness to stand up under 
hot, extremely corrosive chemicals 
in a new transfer pump. 
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ONE IN A SERIES: discussing the importance of selecting the proper permanent magnet to use in your product 


Why SOUND, FUNCTIONAL MAGNET DESIGN 





guarantees superior product performance 


Magnets must be “tailored” to your 
product... tailored in size, shape, and the mate- 
rial used... .if greatest efficiency, at the lowest 
possible cost, is to be expected. 

The magnet assemblies shown above are typ- 
ical of such “tailoring.”” Those used in test meters, 
for example, are designed specifically to maintain 
a magnetic field of uniform high energy, so neces- 
sary to the precise operation of such meters. 

Others—for holding applications—are de- 
signed so that their magnetic circuits provide the 


THE INDIANA STEEL PRODUCTS COMPANY 
Valparaiso, Indiana 


World’s Largest Manufacturer 
of Permanent Magnets 


INDIANA 
PERMANENT 
MAGNETS 


oe ee 


greatest possible tractive power. In applications 
where the magnet acts on moving parts of an 
assembly, still different designs may be required. 

Our engineers—specialists in permanent mag- 
net design and application—welcome the oppor- 
tunity to assist you with your designs. For their 
recommendations—without cost or obligation— 
write us today. Or return the coupon below for 
a free copy of the helpful article, “Selecting 
the Proper Permanent Magnet Material for Your 
Product.” 


The Indiana Steel Products Co., Dept. 8B 
Valparaiso, Indiana 
Magnet Material for Your Product.” 


Name Title 





Company 
Street 


Please send me a free copy of “Selecting the Proper Permanent 
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DC FROM AC. In this selenium rectifier for TV use, washers made 
from Grade 353 give dependable, long-lasting insulation of the 
current-carrying plates . . . are dimensionally stable . . . provide 
good mechanical strength at all operating temperatures. 

















UW 
profits by plis\) 


panna. advancement in electronics is pro- , 
ceeding at breath-taking speed ...demanding new | « 
and higher standards for insulating materials. To meet | 
these increasingly stringent requirements, Taylor has 
developed a revolutionary family of hot-punch laminated 
plastics that offer premium properties without premium 
prices. | 


You are invited to investigate these new laminates for | 
applications in products now in the development stage. | 
You’ll find their superior combination of electrical, 
physical and fabricating properties will speed the transi- 

tion of laboratory ideas into production line realities. 
Investigate them, too, for use in existing products, as 4 
means of effecting real production savings and per- 
formance improvements. 





For complete specifications on these new materials, 


STABLE CONTROL. The rotor spacer in this volume control, punched and technical assistance in their application to your 
from Taylor XXX P-301 laminate, keeps the critical electronic products, write or call... . TAYLOR Fisre Co. 
circuit insulated from ground regardless of humidity and high 

temperatures . . . contributes to stability and long life of the 

component. ' 
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UGHT ON THE TV PICTURE. This flyback transformer for well- 
known television sets is literally surrounded by the new Taylor 
laminates. The front panel, which must withstand high voltages, 
is punched from top quality grade XXXP-301 laminate to 
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These new Taylor laminates are like nothing you’ve 
ever used before. They’re uniform all the way through 
..no surface overlay of resin. They offer you insulation 
resistance, water absorption, power factor and dimen- 
sional stability that meet or exceed the tightest speci- 
fications . . . plus exceptional ease in punching and 
staking with no cracking or checking . . . and Taylor’s 
unique method of manufacture assures these character- 
istics consistently. Four different grades were specifically 
developed to serve the wide range of requirements of 
the electronics industry. 


XXXP-301— Top Grade Laminate—the ultimate in elec- 
trical qualities . . . unusually high insulation resistance 
under all conditions . . . low water absorption . . . excel- 
lent punching and staking . . . phenomenal recovery 
properties . . . premium in every way but price. 


Plants in Norristown, Pa. and La Verne, Calif. 
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assure high insulating properties under humid conditions. The 
back plate, which has a less demanding electrical job to do but 
an equally difficult structural responsibility, is punched from 
economy-priced Grade 354. 


Taylor laminates 


XXP-351—a high grade laminate second only to XX XP- 
301 in quality, with closely comparable characteristics 
at a lower price. 

Grade 353—a quality laminate with outstanding elec- 
trical and physical properties, priced for economy. 
Grade 354—easily fabricated laminate with good sta- 
bility, low water absorption . . . at an economical price. 


All grades are available in the big, convenient standard 
Taylor sheet size a 49” by =. 


Branch offices in Ashita ‘Bedtime C thicago; Cleveland; 
Dayton; Detroit; Indianapolis; Los Angeles; Milwaukee; 
New York City; Philadelphia; Rochester; San Francisco; 
St. Louis; and Tolland, Connecticut. Distributors in 
Grand Prairie and Houston, Texas; Jacksonville, Florida; 
New Orleans, Louisiana; and Toronto, Ontario. 


TAYLOR 


Laminated Plastics: 
Vulcanized: Fibre: 
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KLIXON Inherent PROTECTORS 


Use the eld Over. ES 


For Dependable Overheat Motor Protection 


North America, South America, Europe, 
Asia, Africa... wherever you go, you'll 
find electric motors equipped with Klixon 
Inherent Protectors. The reason — man- 
ufacturers, as well as users, of motors 
know that Klixon Inherent Protectors 
prevent motors from burning out... 
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EDITORIAL 


Not-So-Selective Service 


Iv IS DEFINITELY KNOWN that the USSR is 
stepping up its training of young engineers 
and _ scientists—while the USA is drafting 
most of its recent graduates for nontechnical 
military service. Chemical engineers are 
being assigned to latrine duty and KP. The 
Russians have long been aware of their in- 
feriority in science and technology with the 
West, and in recent years have taken defi- 
nite steps to attract superior students into 
state-supported engineering colleges, with 
jobs awaiting in the expanded economy. 

Pentagon authorities agreed sometime 
ago to make use of the technical skills of 
our e ngineering graduates but in the Armed 
Services in peace time there are simply not 
enough jobs to tax the ingenuity of EE’s, 
ME’s, ChE’s and Civils that either get 
drafted or volunteer. Industry, on the other 
hand, is still competing strenuously for 
fresh engineering talent. 

Occupational deferment is rapidly be- 
coming a thing of the past. Public Law 51 
under which Selective Service now operates, 
specifically provides for selective service 
and not for universal military service. De- 
fense Manpower Policy No. 8, issued in 
September 1952 by ODM, directed that the 
Selective Service Sy stem continue to apply 
to scientists and engineers the policy formu- 
lated by Congress providing a deferred class 
of registrants whose activities are necessary 
to the maintenance of the national health, 
safety or interest. . . . Admittedly that last 
word is susceptible to wide interpretation. 

According to the American Chemical 
Society w hich recently lodged a protest that 
Public Law 51 was being flouted, the 
present interpretation of Selective Service 
is to narrowly limit deferment to those en- 
gaged in the production of atomic weapons 
and the planes to deliver them. Industrial 
technology, the main strength of this coun- 
try, is thereby ignored. 

The number of occupational deferments 
granted has dropped from about 32,000 at 
the beginning of 1953 to about 18,000 as of 


May 1, 1954. Local boards are becoming 
tougher. Many grant deferment only until 
the employer can locate and train a replace- 
ment. But where are the replacements? 

In effect, recent engineering graduates 
are being hired to fill gaps two or three 
years hence since they are not available 
now. Many of the smaller companies can- 
not risk such long term commitments. As it 
is, most of the deferments are being ob- 
tained for engineering employees of the 
larger firms with specialists familiar with 
appeal procedures, particularly timing. 

During the latter half of 1954 the draft 
will take 23,000 men a month as compared 
with 18,000 the first half, but this increase 
means little in the face of a pool of 650,000 
physically fit, plus the monthly addition of 
about 50,000 18-year olds, some of whom 
will get educational deferments. 

The Engineering Manpower Commission 
takes the stand that every man should serve 
the nation where he can serve it best. It 
asks that the young engineer be deferred 
only when the work he is performing in 
civilian life is more important to the nation 
than that which he would perform if in- 
ducted into the armed forces. Most would 
agree that a man with a master’s degree in 
engineering could better serve the nation 
in the research laboratory than on the rifle 

range. 

A proposed amendment to put the word 
“Selective” into the title of Public Law 51 
in place of “Universal” was buried in Senate 
Committee in the session of Congress just 
ended. A new law will have to be brought 
up at the next session, since the 1948 Selec- 
tive Service Act expires in April 1955. It 
is hoped that the present concept of socalled 
equality of sacrifice will yield to the broader 
concept of the basic needs of the nation for 
technological advance on all fronts. In the 
meantime, all appeals for deferment of 
vital engineering personnel will have to be 
made on an individual basis to local draft 
boards. 
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Electrical 


Circuits 


For Weight Measurement—I 


Automatic controls involving weighing operations usually 


require speed and flexibility not possible with mechanical scales. 


How designers have exploited electrical weighing methods is 


explained by means of 16 fundamental circuits. 


Gerald C. Mayer 
CDC Conrtrot Services, IN« 
Hatboro, Pennsylvania 


THE PRINCIPAL BENEFITS of electrical weighing are fast 
operation and adaptability to automatic control. Ac- 
curacy, too, is excellent despite the acknowledged fact 
that static accuracies obtained under initial calibra- 
tion sometimes cannot match the +0.05 per cent pos- 
sible with beam scales. In this regard two important 
factors should be considered. The calibration of con- 
ventional mechanical scales shifts with age and wear, 
especially in corrosive atmospheres. In contrast, a 
properly designed electrical weighing system retains 
its initial accuracy indefinitely. Also, when a weigh- 
ing device is to be incorporated in an automatic con- 
trol, dynamic—rather than static—accuracy is more 
important. An all-electrical control system is infinitely 
faster than a beam-scale mechanism because inertia 
and mechanical movements are minimized. As a re- 
sult, the control accuracy of an electrical system is 
usually higher than that of a mechanical system. 
These distinct advantages have led to wide applica- 
tion of electrical weighing as is evident from the 16 
circuits discussed herein. Even more complex sys- 


tems—employing punched-card recording, for exam- 
ple—will follow along with progress in the fields of 
automatic control. 

An electrical weighing system comprises three main 
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sections: the load structure; the primary element and 
the secondary element. The design of structures for 
applying the load or force from an object to be 
weighed to the force transducer is a highly specialized 
science and is the subject of continuing research. For 
example, the use of flexural pivots has recently been 
advanced. These show promise of providing com- 
pletely maintenance-free, sustained-accurate weigh- 
ing. The problem of structures is beyond the scope ot 
this article and is mentioned only as a warning to the 
designer that it must be considered in any electrical 
weighing application. This article will be confined to 
the primary elements or transducers and the second- 
ary elements or indicating, recording and control de- 
vices. Some final actuating elements, such as valves, 
will be included to give a complete picture of the 
system discussed. 

' Numerous primary and secondary elements, ot 
“building blocks,” are available commercially. The 
applications herein have been selected to illustrate the 
greatest variety of these building blocks. In many 
cases, more than one combination can be used to 
arrive at a satisfactory solution. This is particularly 
true in the case of the se condary devices. Here such 
factors are involved as personal preference or stand- 
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ardization on a particular manufacturer's device by a 
yser to simplify maintenance and spare parts stocking. 


Resistive-Type Strain Gages. The most familiar 
electrical weight transducer is the strain-gage load 
cell, available in both the bonded and unbonded form. 
Electrically, both types are similar but differ con- 
siderably in mechanical construction. The basic strain 
gage is composed of a coil or grid of resistance wire. 
When this grid is stressed in tension along its principal 
axis, the resistance wire assumes a strain or elongation 
dependent on the magnitude of the stress, This elon- 
gation is accompanied by a reduction of cross section 
/Poisson’s ratio) and results in a proportional increase 
in resistance. If the grid is pre-stressed in tension and 
a compressive stress applied, the grid becomes greater 
in cross-sectional area and its resistance decreases 
proportionally. The magnitude of resistance change is 
only about 0.1 to 0.3 per cent over its usable range. 

To increase the sensitivity or usable output of a 
load cell, four gages (two acting in tension and two 
in compression) are generally used. Connected in a 
Wheatstone bridge, these provide outputs of from 2 
to 3 millivolts per volt input. The input voltages com- 
monly recommended are from 4 to 10 volts, based on 
100- to 200-ohm gage elements. All units are sealed 
against contaminants and moisture. The bonded-type 
strain gage is manufactured by the Baldwin-Lima- 
Hamilton Co. The strain-gage grid is imbedded in 
plastics which is bonded by special cements to a 
machined structural member of known cross section. 
The assembly, Fig. 1, is then temperature compen- 
sated, calibrated for interchangeability and hermet- 
ically sealed. 

Units of this type are available in ranges from 50 
to 200,000 Ib per cell for use in either tension or com- 
pression. The cells have standard limits of error of 
“4% and 4» per cent of the full scale rating. De- 
pending on the model selected, the zero point will 
shift by 0.0025 or 0.0015 per cent per deg F. Maxi- 
mum operating temperature is limited to 150 F. 

A supplier of the unbonded strain gage is Statham 
Laboratories. The grid of resistance wire in this unit, 
Fig. 2, is strung under initial tension between pins 
mounted on a stationary plate and on a movable 
armature. The latter is supported by thin cantilever 
flexure members from the stationary plate. A stress 
on the movable armature causes an increase or de- 
crease of wire resistance depending upon whether the 
initial tension is increased or relieved. Stops are in- 
corporated in the gage design to protect the wires 
from overload. 

The units are available in ranges from 0.15 to 80 
oz in which the resistance wire itself supports the 
load either directly or through an amplifying lever 
system. Other units are available in standard ranges 
of 25 to 500 Ib. Special adaptations of these gages on 
tension drawbars and proving rings are used to extend 
the range to many thousands of pounds. Standard 
limits of accuracy are % to 1 per cent. Resolution is 
better than 0.1 per cent. Depending on the type of 
unit, the zero point will shift by about 0.01 per cent 
per deg F. These are conservative ratings and tests 
may indicate much better performance. The usable 
temperature range is —65 F to +200 F. 
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FIG. 1—(A)Schematic of bonded-type resist- 
ance strain gage. (B)Cross-sectional view of 
packaged strain gage. 


FIG. 3—Differential-transformer weight trans- 
ducer uses movable core to change coil output 
in proportion to load. 





Since the output of the strain-gage load cell is low, 
servo devices are generally required to provide the 
high accuracy and sensitivity normally required in 
weighing systems. Strain gages can be operated in 
either a-c or d-c circuits. However, because of the 
difficulty of amplifying d-c directly, thermoelectric 
effects at junctions, and the need for obtaining a 
perfectly regulated power supply, a-c operation is 
usually preferred. Servomechanisms can provide sim- 
ple indication, recording, digital presentation, printed 
records, contact operation or other contro] action. 
When high accuracy is not required, amplifier-type 
units (with feedback for stability) driving voltmeters 
and relays are frequently utilized at low cost. 


Reluctance-Type Weight Transducers. The greatest 
advantage of this type of transducer is it relatively 
large voltage and power output. Outputs in the order 
of 1 volt and more are common. Price-wise, these 
transducers are generally less expensive than the 
strain-gage units. The differential transformer was one 
of the first units of this type adapted to weight meas- 
urement. Like the strain gage, the differential trans- 
former is essentially a displacement-sensitive unit. It 
consists of two primary coils connected in series aid- 
ing and two secondary coils connected in series buck- 
ing, Fig. 3. The primary coil is energized from an a-c 
source. The induced voltages in the secondary coils 
are 180 deg out of phase. The armature is so located 
that it can alter the relative flux distribution existing 
between the primary and secondary windings. 

The zero or center position is selected so that the 
voltages induced in the secondary coils are equal and 
the resultant output is zero. As the armature is moved 
away from the center, the voltage in one secondary 
coil is increased while the voltage of the other coil is 
reduced. This results in an output voltage of a phase 
determined by the direction of displacement from 
center and of a magnitude proportional to the amount 
of displacement. 

If the armature is moved by a cantilever beam, 
proving ring or other device the displacement-force 
curve can be determined. With proper design, this 
curve is maintained essentially linear. Thus, the out- 
put voltage can be calibrated in terms of weight. Units 
of this type are manufactured by The Automatic 
Temperature Control Co. and by the Schavetz Co. 
The limit of error for these units when used as 
matched pairs is about +4 » per cent. They provide 
output voltages in the order of % volt. Units with built 
in temperature compensation are available. 

Magnetic strain gages have been used in load-limit- 
ing applications. In general, they consist of two coils 
and a movable armature, as shown in Fig. 4. The sup- 
ply voltage is usually obtained from a center-tapped 
transformer and may have a frequency from 60 to a 
few thousand cps, depending on the type selected. 
The gage is mounted so that at the zero or no-load 
position, the air gaps between the armature and the 
coils are equal. Then, because they are linked by iden- 
tical quantities of flux, both coils have equal im- 
pedances. The voltage output E, is zero. The arma- 
ture moves as the member is strained, increasing the 
impedance of one reactor and decreasing the im- 
pedance of the other. This causes a corresponding 
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change in voitage drops across the reactor coils. jp. 
creasing the output voltage E, in proportion to the 
displacement. 

Both the Westinghouse Electric Corp. and the Gep. 
eral Electric Co. market variable-reluctance units jn 
which the armature is translated horizontally. Out- 
puts of 20 volts for a 0.004-in. displacement are gh. 
tained with error limits of about % per cent for 0.003 
in. of travel. The unit is not available as a packaged 
weighing cell and the user is required to mount it on 
the stressed part and to calibrate it in place. For this 
reason, its use has been generally restricted to alarm 
applications where loading may exceed safe limits. 
Here it provides an excellent and inexpensive system, 

In a modification of the variable-reluctance trans. 
ducer, the armature is arranged to rotate rather than 
to move linearly. Such a unit is manufactured by the 
Wiancko Engineering Co. It is packaged as a force. 
measuring unit mounted in a specially designed prov- 
ing ring. Ranges from 10 to 10,000 Ib either in tension 
or compression are standard. Limits of error are jn 
order of +“ per cent. Temperature changes causes 
zero drift of about 0.02 per cent per deg F over a 
—25 to +180 F span. Output voltage is % volt when 
used with a 3000-cycle excitation supply. A precisely 
constructed reluctance-type load cell, Fig. 5, operat- 
ing on a translation of the armature is manufactured 
by the Control Cells Corp. in ranges from 10,000 to 
40,000 Ib in compression. The device has limits of 


Movable armature 
Horizontal Rotar\ 

et 
: + 


motion 


Tey e) 1" 
transformer 





error of about 149 per cent and produces an output of 
1 volt. Temperature compensation from —20 to +130 
F is incorporated in the design. 

The higher voltage and power output of the vari- 
able-reluctance transducers makes them more suitable 
for use in relatively low accuracy systems without the 
use of an amplifier. For high accuracy applications. 
the use of a servo-type receiver is required to realize 
the full benefits of the inherent sensitivity and accu- 
racy of the transducer itself. 
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Typical Applications. Electrical weighing has been 
advantageously used in numerous applications. Some 
of these will be described, since the basic circuitry 
can be applied to other problems as well. One com- 
mon problem is the measurement of the weight of 
material stored in tanks, hoppers or other containers. 
The example to be considered now involves three 
storage tanks. The weights of the materials in the tanks 
are to be measured and the information transmitted 
to a location 200 ft from the tanks. 

For economy, a single receiver is used. The elec- 
trical output of each weighing circuit must be 
matched before being applied to the common receiver. 
For this reason an individual calibration circuit is 
required for each load cell. Since the output of the 
cell is rated in millivolts per volt input, any line-volt- 
age change will affect cell output. These variations 
can be made to cancel by supplying the measuring 
circuits with voltage from a common transformer. 
The circuit shown in Fig. 6 is applicable. The strain- 
gage unit could be of either the bonded or unbonded 
type depending on range and the preference of the 
designer. If the tare weight is 200 lb and the maximum 
live weight is 750 lb, a 1000-lb load cell would be 
selected as the nearest standard unit. Assume that 
the cell used has a full-load output of 2 millivolt per 
volt input; is to be operated with a 5-volt input; and 
the resistance of each element is 100 ohms. 

R, is nominally about 100 times the resistance of 
an element to provide good isolation; or, R, = 100 x 
100 = 10,000 ohms. To minimize the interaction of 
the zero and span adjustments, the total resistance of 
R, + R’, + R”, should be 2000 ohms or more. Values 
of about 20,000 ohms are often employed. By using 
network equations it can be shown that for 20,000 
ohm total, R, = 2500 for about 25 per cent zero ad- 
justment range. Then R’, = 10,000 and R”, = 7500. 

The cable connecting the load cell to the instru- 
ment supplies the voltage input to the cell and also 
transmits the cell output to the measuring circuit. A 


FIG. 4—Two forms of variable-reluct- 
ance transducer. Slug in unit at left is 
moved horizontally while armature of 
second device is rotated. 
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4-wire cable, normally 18 to 20 gage, is used for 
this connection. This cable must be shielded and the 
shield grounded to prevent the pickup of stray volt- 
ages from power lines to nearby equipment. The 
IR drop in the lines supplying power to the load cell 
will decrease the voltage applied to the cell and its 
effect must be considered. The IR drop in the wires 
carrying the signal is negligible in the null-balance 
system shown, since the current drawn is essentially 
zero. 

Assuming a maximum run of 200 ft and a minimum 
run of 100 ft of 18-gage wire, the lead resistances are: 
R,, (200 ft) = 1.3 ohms per lead or a total of 2.6 ohms, 
and R,, (100 ft) — 0.65 ohms per lead or a total of 1.8 
ohms at 25 C. Current in the input line is 5 volts di- 
vided by 100 ohms, or 50 ma. The IR drop in the 
cell supply leads is 0.13 volts maximum (200 ft) or 
0.065 volts minimum (100 ft). To permit adjustment 
for these lead drops in various line lengths and to 
drop the 6-volt supply to the proper level, adjustable 
resistance R, is provided. The total current flowing 
through R, is approximately 50 ma. This resistor must 
provide IR drop ranging from 0.87 volts to 0.935 volts. 
[ts maximum value is, therefore, 0.935 volts divided 
by 50 ma, or 18.7 ohms. A 20-ohm rheostat is used 
and will provide ample fine adjustment if sufficient 
resolution (as determined by the number of convolu- 
tions in the rheostat) is available. 

To provide a quick check of instrument and lead- 
wire performance, it is often desirable to furnish a 
calibration check located at the load cell. This is the 
resistor R,, the value of which is calculated as follows: 


10° 
R. = r( _— 05) 
4NF 


Where, R = resistance of bridge element 





F = Calibration factor (microvolts output—per volt 
input—per unit weight) 


V = Number of units to be simulated by calibrating 
resistor. 


FIG. 5—Packaged electrical weighing system includes 
platform housing the transducer and remote indicat- 
ing station. Control Cells Corp. manufactures these 
units based on variable-reluctance principle. 
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2000 uv per volt 
Then, F = ———————_- = 2 
1000 lb 
N = 700 lb 


10° 
R. = 100( —— 05) 
4 (700) (2) 


= 17,770 ohms. 


Now, for 





The measuring circuit of the indicating instrument 
would have a span of: 

750 lb (max. ind. wt.) 

- X 5 volts input X 


2mv 
— for 1000 Ib 
\ 


1000 lb (cell range) 


or a range of 0 to 7.5 millivolt. 


This range is available in instruments manufactured 
by Bristol, Brown, Thwing Albert, Leeds & Northrup, 
and others. Referring to Fig. 6, the scanning selector 
switch successively connects each transducer output 
to the indicating and alarm circuits. Under the con- 
ditions shown, the scan switch is on the off position 
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FIG. 6—In this circuit, one 
electrical weight - measuring 
system serves three weight 
transducers. Each transducer 
is seanned individually by 
means of selector switch, 





FIG. 7—Series-type weighing 
circuit (right) has advantage 
of being insensitive to varia- 
tions in lead resistance and 
length. 


FIG. 
ing scale 


8—Electronic packag- 
(photo) features 
automatic liquid shut-off by 
means of solenoid valve. 
Scale can be adjusted to any 
weight of liquid that it is de- 
sired to deliver to container. 
This is a Pennsylvania scale 
made by The National Store 
Specialty Co. 


and the scanning selector switch is in position 1. The 
load cell at tank No. 1 is delivering a millivolt output 
determined by the weight of materials in the tank. It 
is seen that the voltage across the voltage amplifier 
is €, — @m. If @» is greater than e,, this voltage will be 
of a certain phase and if e,, is less than é,, it will be 180 
deg later in phase. This voltage is amplified and fed 
to one winding of the reversible two-phase induction 
servo motor. The motor drives in such a direction as 
to move the contactor on the slide wire to make @ 
equal to é,,. Damping is normally incorporated in the 
power amplifier. 

With the scanning switch in this position and the 
tank empty, R, is adjusted so that the pointer reads 
zero on the indicating scale. Calibrating switch No. 1 
is turned to “calibrate” position, connecting R, across 
the load cell. This simulates a 700-Ib live load. Then 
R, is adjusted so that the pointer reads 700 Ib. This 
can be rechecked by placing dead weights on the tank. 
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The sequence is repeated for the other two tanks. The 
scanning switch is then turned on making contact in 
sequence with the three transducers. Should the net 
weight fall below the value at which the switch is set, 
the appropriate latching relay is energized. Action of 
this relay illuminates a signal light showing which 
tank is low and sounds the alarm horn to warn the 
operator. Scanning of the tanks continues until the 
operator manually releases the latching relay. The 
speed of scanning is determined by the response speed 
of the instrument. Instrument pens usually require 3 
to 30 sec for full scale travel. The time for scanning a 
point should be slightly longer. 

The record, obtained on a time axis, identifies each 
tank by a color or number, furnishing a continual 
inventory record. Up to 24 points could be monitored 
by a single receiving instrument. With care in calibra- 
tion, measurements are within a limit of error of about 
3 per cent. A scanning hold-out and automatic re- 
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filling by weight of any emptied tank could be in- 
corporated in the system by the addition of control 
valves, a second switch, and a few relays. The accu- 
racy of this circuit is affected by temperature changes 
which vary the lead wire and cell input resistance. 
This causes changes in the input voltage and a minute 
zero shift in the load cell proper. 


Constant Feed Rate Application. In a second com- 
mon application, it may be desired to accurately 
weigh and deliver materials at a constant rate to a 
process. To complicate the problem, a low-weight 
alarm is to be provided and the weighing controls are 
to be located 1000 ft from the supply of material. 
Temperature variations coupled with the long lengths 
would make accurate weight determination impos- 
sible if the circuit shown in Fig. 6 were used. A basic 
series type circuit, Fig. 7, is desirable. Here lead 
resistance has no affect on accuracy. The series circuit 
is one of those used when lead length exceeds 600 ft 
or when temperature variations are too severe to 
permit meeting accuracy requirements. Since the 
strain-gage bridge and the measuring-circuit bridge 
are in series, changes in resistance due to temperature 
and lead lengths affect both bridges, and consequently 
cancel each other. The system operates over a wide 
resistance variation without loss of accuracy. 

The means of compensating the gage for tempera- 
ture is not the same as for the circuit in Fig. 6. The 
load cell unit must be specified in accordance with its 
circuit usage. Operation of the measuring circuit 
servomechanism is similar to that in Fig. 6. The prin- 
ciple difference is that the variable element in the 
measuring circuit is a capacitor rather than a resist- 
ance slide wire and that a 1000-cycle oscillator is built 
into the instrument proper to supply the measuring 
circuit. Changes in calibration due to slide wire wear 
over long periods of time are thus eliminated. Instru- 
ments of this type are manufactured by The Fox- 
boro Co. 

To obtain control of the feeding of material from 
the container, a mechanical-pneumatic device is em- 
ployed. This device contains a mechanical differential, 
one end of which is mechanically coupled to the 
pointer that indicates the weight of material remain- 
ing in the container. The second input shaft to the 
differential is driven by the set point, a rotor moving 
at a fixed rate of speed which establishes the rate of 
release of material from the tank or hopper. The dif- 
ference between the two variables is detected mechan- 
ically and converted into a pneumatic signal propor- 
tional to this difference. If the set point is below the 
weight desired at any instant the pneumatic signal 
pressure will increase, causing the control valve to 
open wider and increasing the rate of discharge to 
bring the variables together. 

While the series-type circuit compensates for lead 
length variations, it is still subject to the temperature 
characteristics of the cell itself. For utmost accuracy, 
the cell proper should be enclosed and have its tem- 
perature thermostatically controlled. 

In Fig. 8 is pictured an example of a self-contained 
packaging scale that automatically fills the container to 
a preselected weight. 

(To be concluded in the following issue) 
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‘ a 
The “insides” of the Dictaphone 
“Time-Master’ dictating ma- 


chine are pictured on the cover 
of this issue. 


Aluminum 


Serew Machine Products 


Good machinability and corrosion resistance as well 


as weight reduction were factors leading to substitution of 


aluminum for steel and brass parts in dictating machine. 


Theodore Chanoux, Chief Production Engineer 
DICcTAPHONE CORPORATION 


WEIGHT REDUCTION has become a prime objective® in 
the design of many products, particularly portable 
electrically operated products like business machines. 
An example of a product in which weight was reduced 
by 42 per cent over a period of years is the Dictaphone 
Time-Master dictating machine. It’s present weight 
is almost nine pounds less than the original 21 |b, 
making it the lightest dictating machine with play- 
back mechanism that has no features sacrificed to 
lightness. A better product has been achieved for 
about the same total cost by taking advantage not 
only of lower weight but also of all the other prop- 
erties of the new materials. 

When first marketed in 1948, the Time-Master dic- 
tating machine contained a large amount of steel plus 
brass, zinc and aluminum. When the need for reduc- 
ing weight became apparent in 1950, Dictaphone 
went through what it calls a magnesium program, in 
which magnesium replaced many steel parts. By mak- 
ing the main frame, cover, carriage, and the so-called 
anvil support from magnesium die castings, the weight 
was cut to a little over 16 lb. 

Almost as soon as this reduction had been accom- 





*See “Your Product: How Light? How Small? How Compact?” Execrrican 
Manvracturinc, June 1954 page 89. Reprint available. See page 240 this issue 
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plished, management and the sales department re- 
quested production and engineering people to see 
whether they could reduce the weight of the model 
by another pound. The decision was made to change 
other steel parts to. aluminum in order to make pos- 
sible this further reduction of weight. 

The first item to which attention was given was the 
feed screw which traverses the stylus that cuts the 
belt record. The original material chosen for this feed 
screw was stainless steel because it was a corrosion 
proof material, but it gave constant manufacturing 
troubles as a result of poor machining characteristics. 
Some of the manufacturing disadvantages with stain- 
less steel were overcome by the substitution of free- 
machining leaded steel. However, the machining qual- 
ity was not as high as could have been obtained with 
nonferrous metals, and the rusting propensities of this 
part became a completely undesirable factor, forcing 
a return to stainless steel. 

Later in 1950 the part was designed for aluminum. 
A pilot aluminum feed screw was given a 20-year 
accelerated life test with no indication of trouble from 
wear during that period. To increase its abrasion re- 
sistance, the screw was given a clear anodic finish. 
With an aluminum feed screw, the corrosion-resisting 
properties of stainless steel were mi atched, but with 
greatly reduced machining costs. At the same time, 
the total weight of the Time-Master was lowered. 
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(A) Major components of the Dictaphone Time-Master dictating machine made of Alco 
«crew machine stock include stylus feed screw and front and rear guide rods. 


(B) Drive mandrel shaft. (C) Recording sleeve holders, studs, pulleys, hubs, lever 
shafts, pins and other small parts made of aluminum screw machine stock. 


The aluminum feed screw has a performance equal 
to that of feed screws made from stainless steel. The 
feed screw would have been changed to aluminum 
even if weight reduction had not been an important 
factor, since the cost of the aluminum feed screw is 
the least of any material tried that would perform sat- 
isfactorily on this critical application. Although the 
engineering work was begun in 1950 on the aluminum 
feed screw, production on an aluminum screw was not 
begun until 1952 because of the unavailability of the 
metal during that time. 

The next major phase of the weight reduction pro- 
gram, in which aluminum screw machine parts played 
an important role, was in the garriage guide rods. 
These were originally cold rolled steel, given a hot 
dip coating. There are two of these over which the 
whole recording mechanism travels. The front guide 
rod was first changed to 11S-T3 aluminum stock and 
then was later modified to have the Martin anodic 
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coating, which is much harder and thicker than nor- 
mal. This rod has a slot which must be held parallel 
with the rod within tolerances of less than 0.001 in. 
Type of wear received by this front guide rod seemed 
to indicate that a stronger aluminum alloy would be 
more desirable. Hence the material was changed to 
61S-T6 aluminum rod, and the finish was changed to 
a normal anodic coating, since the properties of the 
rod surface were more wear resisting than the orig- 
inal material. 

The rear guide rod had been changed early in the 
design from nickel to cold rolled steel. In 1952, the 
material was changed to 11S-T3 rod and in 1953 to 
61S-T6 aluminum tube. Through the use of tubing, 
the guide rod can now be made of aluminum alloy at 
about the same finished cost because of the reduced 
machining time. The rear guide rod also is given a 
hard anodic coating as a final step. 

The next major redesigning step taking advantage 
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of aluminum screw machine parts was in the shafts 
which support the two mandrels over which the re- 
cording belt is slipped. One mandrel is an idler, the 
other serves as the drive for the recording belt. 

The drive shaft was originally turned from chrome 
steel. Recently, it was designed for aluminum and 
61S-T6 rod was the material. The idler shaft was like- 
wise redesigned for 61S-T6 aluminum rod from its 
former carbon steel. 

The two mandrel shafts and the two carriage drive 
rods were changed to 61S-T6 aluminum because they 
are parts which receive maximum wear. The rest of 
the redesigning to aluminum screw machine parts was 
to 11S-T3 alloy. It offers characteristics of machining 
equal to or better than those of free-turning brass. 

The greatest portion of the parts changed from 
brass or steel to aluminum was studs. A total of 14 
studs were changed to 11S-T3 alloy. With the excep- 
tion of two of these—given a clear anodic finish—all of 
these studs are used in the machined finish state. 
Numerous finishing steps were performed on most of 
the previous materials. 

Other important parts of the Time-Master now 
made from aluminum stock include the motor pulley, 
changed from steel; the fan hub, changed. from 
chrome steel; mandrel thrust collar, changed from 
chrome steel; and the ejector lever shaft, changed 
from brass. Rounding out the list of aluminum screw 
machine parts on the Time-Master are two pins, two 
stops, a rivet shoulder and an adjusting screw. 


Weight Reduction Still Going On 

Redesigning for greater weight reduction is still 
going on. At this present time, the production aspects 
are being worked out for redesigned production of 
four parts. These include the two mandrels which 
were formerly of cast aluminum and are now being 
made of aluminum impact extrusions. There are also 
two pulleys being redesigned for aluminum impact 
extrusions and which will, together with the reduction 
of dead weight on the mandrels, again create a sub- 
stantial reduction of weight for the Time-Master. 

In its redesigning for aluminum screw machine 
parts, a weight saving in excess of % lb is estimated 
for these parts alone. Manufacturing costs have 
dropped on screw machine parts because of the faster 
production possible when aluminum stock is used. 
Some operations have been reduced in number and 
others in time and intricacy. 

In effect, Dictaphone has obtained its light weight 
program “for nothing.” At no sacrifice to quality or 
efficiency, it has a much lighter product at equivalent 
cost. In addition, the lower shipping costs resulting 
from weight reduction will be of benefit to the com- 
pany, although this factor is not presently involved. 

Dictaphone has changed materials for major parts 
of its model, always in an attempt to reduce dead 
weight, but at the same time, has taken a keen look 
at minor parts. Today, company engineers are talking 
about weight reduction in different parts of the ma- 
chine in terms of fractions of an ounce. This is not at 
all unrealistic. It is simply a practical way of utilizing 
aluminum screw machine parts and their important 
weight savings as one aspect of an overall weight sav- 
ing redesigning program. oof 
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J. C. Souter, Coil Engineer 
WESTERN ELEctric Company, INc. 
Haverhill, Massachusetts 


Conveyorized 


Assembly for 


Component 


Embedment 


System for casting transformers and 
other components in epoxy and polyester resins 


is synchronized to meet time-cycle requirements, 


including resin mix, filling, setting, cure. 


INCREASING APPLICATIONS of embedment and potting techniques for 
sealing electronic components has brought into focus some production 
problems directly concerned with the handling of the resins. An auto- 
matic, conveyorized assembly developed at the Western Electric 
Haverhill, Mass., plant has been effective in overcoming these prob- 
lems. It will be described here. 

Also discussed will be the considerations dealing with dip-coating 
methods for impregnating coils that utilize the conveyorized assembly. 

Two classes of resin are used widely at the Haverhill plant. 

1. Styrene Polyesters: We use the resin known commercially as 
Stypol, as produced by The H. H. Robertson Company. Type 207-E 
is filled with pow dered silica, milled glass fibers, and titanium dioxide. 
Type 507-E is filled with powdered tale and titanium dioxide. These 
resins are characterized by their ease of handling, and low relative cost, 
but have limited service temperature range.* 

2. Epoxy Resins: Bakelite C-8 resin is used both clear and filled with 
powdered silica. Epoxy resins are characterized by good adhesion to 
metals, low shrinkage, short pot life, but also by high relative cost. 
Modification of certain of these properties is sometimes possible by 
the addition of fillers. Due to the low shrinkage of the epoxies they 
work well as a potting material either in metal containers or in conjunc- 
tion with another type of plastic. Adherence to most metals is excep- 
tional. This is particularly useful where electrical shielding is required. 


* Detailed discussions of casting resins 


appeared previously in Exectrica. Manuracturinc. See refer- 
ences at end of article. 
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First step in a conveyorized system for casting epoxy 
parts is to modify the design for this purpose, as shown 
in Fig. 1. In this design for a transformer assembly, a 
metal-can construction is utilized. It will be noted that 
the usual ground lead welded to the can has been 
eliminated. This has been done so as to (a) break 
down the assembly into simple operations, and (b) 
eliminate the need for degassing the assembled unit 
(an inherently inefficient operation ). In the redesign, 
the grounding was obtained by providing an inter- 
ference fit between the mounting bracket and the con- 
tainer with two directional jaw teeth provided on the 
spring steel bracket to produce a biting action against 
the side of the can and the embossing. 

Cast Stypol 507E terminal plates replaced plates 
originally made from methacrylate with terminals 
coalesced in place. Due to the small amount of epoxy 
casting resin above the terminal plate and the poor 
adhesion between the epoxy and the methacrylate, 
cracking and moisture seepage were encountered, 
causing rejects after the military cycling tests. In the 
redesigned plates the terminals were cast integrally 
in a strip of the styrene polyester compound (see 
Fig. 2). 

The design permits snapping sections of a strip with 
slight hand pressure to provide the desired terminal 
pattern. This is accomplished by incorporating at 
regular intervals V-grooves at the bottom and edges 
of the terminal strips. The redesign eliminated the 
high rejection rate and also provided a cheaper and 





stronger plate assembly. Large shop cost savings were 
realized by this change, over the life of the contracts. 

Consideration was given to modifying the casting 
resin so as to extend the pot life, and, in general, to 
get a material that would lend itself to more efficient 
production methods. Extensive tests, however, would 
have been required on any alternate material. Since 
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there was only a short interval before initial produc. 
tion, it was decided to develop equipment that would 
efficiently handle resins with short pot life, 

The conveyorized system shown in Fig. 3 was there. 
fore designed to process the encasing of electronic 
components using resins that have short pour life after 
admixture of base compound and hardener jn the 
proper proportions. These materials may be poured 
into lubricated molds or potting cans and hardened 
with or without the external application of heat, 

The short pour or pot life after the hardener is added 
is the result of the exothermic heat developed during 
polymerization. It was, therefore, considered prefer- 
able that batches of the resins be limited to a very few 
ounces unless the material is to be poured into small 
individual molds or potting cans immediately, Due to 
the dermatitis effect and the potential hazard of amine 
fumes on the respiratory system, it was also considered 
essential to provide a central mixing and dispensing 
area where an adequate exhaust system could be in- 
corporated. This meant that we had to provide means 
of getting small quantities of resin distributed to 
operators at various assembly points from a central 
location, and used within the approximate 10 min pot 
life of the resin. 

The other basic problem in casting these trans- 
formers was the extent and exacting nature of the time 
cycles between operations. For instance, a total elapsed 
pour life of 10 min includes (a) transportation of the 
resin, (b) transfer of the liquid resin from its mixing 


FIG. 


terminal 


2—Close-up_ of 
plates for 
transformers (see top of 
Fig. 1). The plates are 
cast in styrene-polyester 
to obtain optimum ad- 
hesion with the epoxy 
resin. 


container into the component container, and (c) in- 
sertion of the component into its container. 
Following the first potting operation, a minimum 
%4 hr atmospheric set is required to convert the resin to 
a solid capable of supporting its own weight. This step 
is incorporated to insure that all resin shrinkage will 
take place in the first potting operation so that when a 
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CONVEYOR SYSTEM FOR 
Cast-Resin Embedment of Components 


UPPER LEVEL OVEN 
OVEN CONVEYOR ENTRANCE 
CONVEYOR 
TURN TABLE 


LOWER LEVEL 
OVEN CONVEYOR 


top fill is applied, shrinkage voids will not show up at 
the top surface to mar the appearance. The top filling 
operation is performed with conical-shaped paper cups 
used as a pressure gun, similar to cake-frosting equip- 
ment. This method reduces chances of air entrapment 
and keeps the resin from getting on the threads of 
mounting studs and terminals. This is followed by an 
air set for 2 hr and 2 hr of oven cure. 

These steps are accomplished by means of a chain- 
type conveyor carrying metal holders for disposable 
Dixie-type paper cups “th: it contain the resin. The in- 
gredients are weighed, added together, and mixed at 
the exhaust hood located at the e nad of the peninsula- 
like section. The paper cups are then set into the metal 
holders and distributed by the conveyor system to the 
operators at the bench positions. The disp: itch system 
for these cups works on a call system by the bench 
operator. An “on” push button at a bench position 
actuates a “call” light on the control panel at the mix- 
ing hood. The operator doing the mixing is thus kept 
alerted as to the back- log of cups neede . The metal 


holders on the conve yor are sequenced in groups of 
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WARNING SIGNAL LIGHT 
AND CALL BUTTON 


TAKE-OFF 


Sas CONVEYOR 


FIG. 3—Flow chart of 
eonveyor system for 
casting transformers (or 
for details of operation. 


seven; each of a different color repeated at every eighth 
holder. 

Six of the colors correspond to the color identifica- 
tions of the double bench positions. The Microswitch 
warning system located at each position can be actu- 
ated only by the spring of the holder whose color cor- 
responds to that of this position. Operators thus do 
not have to watch the conveyor constantly; they are 
alerted automatically when their cups of resin reach 
their respective be nches. To prevent e mpty metal cups 
from actuating the switches, the cam in each holder is 
designed so that it makes contact only when the paper 
cup is inserted. The seventh holder in each group is a 
disposal holder. It has no cam so that the used paper 
cups can be returned without actuating any switches. 
The seventh color identifies these holders. 

To break the large mass of resin into smaller masses 
to prolong pour life, the resin is poured into the empty 
compone nt cans or containers at the first bench posi- 
tion (see flow chart in Fig. 3). The component being 

cast is placed in the container and allowed to settle 
into the resin while being transported by the 4-in. 
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FIG. 4—Left, disassembled view of toroidal in- 
ductor shows present method for insulating toroi- 
dal cores by means of paper or cloth tape. Pro- 
posed method, utilizing dip-coating in combination 
with suitable parts design, is shown to the right, 
and is adaptable for conveyorized handling. 


wide conveyors to the central bench positions. These 
belts are run at a relatively high speed to deliver the 
resin to the next operation while it still is in the liquid 
stage. Automatic take-offs are provided in the form 
of turntables. 

At the center position the component is seated in its 
container. By volume displacement, the liquid comes 
near to the top of the container. It is then necessary 
to permit the liquid to pass through its exothermic 
reaction to gellation. This %4-hr interval is provided 
during travel on the 12-in. wide conveyor belts. At the 
third bench position, automatic take-off is again pro- 
vided by turntables. The finished coat of resin is ap- 
plied and the component is then loaded on one of the 
18-in. wide double-deck conveyors going through the 
curing over. The speed of the 18-in. wide belts pro- 
vides the required elapsed time for room-temperature 
set to complete gellation, followed by the elevated 
temperature cure. The automatic take- off after cure is 
accomplished by a sprocket-driven croupier- -style arm. 

Three prime advantages of this conve yorize d system 
are: 

1. It reduces the waste of the casting resin by split 
operations. 

2. It reduces distribution time of mixed resin, thus 
increasing useful pour life. 

3. It reduces material handling and bookkeeping 
required with such a complex timed operation. 

At present, we are turning out approximately S000 
inductors and transformers per week on this system on 
a 40-hr, 5-day week. These components include 52 
different codes. 


Dip-Coating Toroidal Coils 

The application of insulation over cores, between 
windings, and over windings is one of the more com- 
mon operations in coil making. The method or type 
of insulation varies, depending upon the geometric 
configuration, but is usually required for either elec- 
trical insulation over the winding or for mechanical 
protection over the entire coil. 

Since toroidal coils are inherently variable in shape 
due to winding machine variations and design differ- 
ences, such as wire size, number of turns and core size. 


the present insulating operation does not lend itself 


to automatic methods of manufacture. The operation, 
shown in Fig. 4, left, consists ot passing a length of 
paper or cloth tape through the center of the coil a 
sufficient number of times to provide the nece ssary 
number of layers required on the coil. Therefore, it 
was decided to apply synthetic resins first to toroidal 
coils to replace the present hand method of insulating. 
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Combining a dip coating with a product redesign to 
incorporate a terminal plate in place of the flexible 
leads provides a design suitable for conveyorized 


assembly. (See Fig. 4, right.) 

Various types of resins were considered for this 
application; each has advantages either from the stand- 
point of processing or of desirable characteristics. 
Catalyzed thermosetting resins such as the epoxy and 
polye sters were considered: however, due to the reduc- 
tion in viscosity during the exothermic reaction pre- 
ceding the gellation period, tear-free coatings and 
coatings of uniform thickness are difficult to “bine 
without continuous rotation of the part being coated. 
Since such a mechanism would have to be duplicated 
several hundred times in a conveyor set-up, the expense 
would be prohibitive. These resins also require a rela- 
tively excessive time for the combined setting and 
curing of the material. 

The problem that is inherent with any of the thermo- 
setting resins that are cured by the addition of a 
chemical catalyst is limited pot life. This results in 
excessive loss of the resin material in the dip tank as 
gellation sets in. Also, since the materials are impervi- 
ous to solvents when in the cured state, they require 
expensive cleaning. It was decided, therefore, that 
these thermosetting materials should be limited to 
special applications requiring unusualy high operating 
temperatures. 

Cellulose acetate butyrate dissolved in acetone pro- 
duces a fairly low-viscosity liquid for dipping; how- 
ever, formulations cont: ining solvents of slightly 
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higher boiling point (and hence of a little slower 


evaporation rate) such as methyl ethyl ketone may 
prove to be more desirable from the sti undpoint of 
maintaining uniform viscosity. Hot-melt coating com- 
positions may be made from low -viscosity high- buty ryl 
content cellulose acetate butyrate by incorporating 
suitable plasticizers, such as ‘diocty] phthalate. The 
elimination of volatile solvents is a definite adv: antage 
because the tende ‘ncy to form pin holes by the exuda- 
tion of the solvent would be eliminated. 

Melt-type coatings are, however, usually somewhat 
softer than those made from solvent- type compositions 
and are, accordingly, not so resist int to scratching or 
abrasion. Since re cellulose acetate butyrate is highly 
compatible with other resins, hot-me lt fornmuslations 
containing cellulose ester, plasticizer, resin (such as 
polyester or vinyl) and wax could be utilized for ap- 
plications requiring stringent moisture prote ction. 

As illustrated in Fig. 5, many coil applications re- 
quire cushion-like spacers or wi ashers either to isolate 
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FIG. 5—Left, present design for filter 
assembly employs cushioning spacers to iso- 
late the toroidal coil. Proposed design shown 
to the right utilizes the elastomeric charac- 
teristics of a vinyl plastisol dip-coating to 
eliminate the spacers. 


the toroidal coil from its mounting panel or to relieve 
the strain produced by the squeeze action. Rubber 
parts are frequently used for this purpose. It was de- 
cided therefore to investigate polyvinyl chloride plas- 
tisols to take advantage of their elastomeric nature to 
eliminate cushioning during assembly. Plastisols have 
the advantage of a sheut cure cycle in ‘addition to being 
solvent free. 

The material converts to a flexible solid on the ap- 
plication of heat; during heat the gelled dispersion of 
vinyl resin in plasticizer undergoes a change, the 
resin taking up the plasticizer and becoming a con- 
tinuous soft solid of plasticized vinyl polymer. Subse- 
quent humidity cycling tests demonstrated that certain 
plastisols had ‘excellent moisture-barrier properties. 

The plastisol dip coating will eliminate the present 
wax vacuum impregnation. Vacuum impregnation, be- 
sides being a time-consuming operation, causes a large 
and variable shift in inductance due to the combined 
effect of the strain produced in the core and the shift 
in distributed capacity. These changes make it neces- 
sary to impregnate the inductor in two stages. The 
unit is impregnated prior to adjustment so that the 
shift from final impregnation will be within predictable 
limits. Preliminary information indicates that this shift 
in inductance is considerably less with the plastisol 
coating. Also, since the core will not be under strain, 
the shift is more uniform and thus can be precompen- 
sated during adjustment. 

To date, investigation of inductance stability with 
aging indicates that the plastisol is superior ‘to the 
present wax impregnation. OoOag 
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FIG. 1—NCR Class 31 Accounting Machine 


incorporating housing parts of glass 


reinforced polyester plastics 


Business Machine Housings From 


Glass-Reinforced 
Polyesters 


Changeover by National Cash Register from aluminum castings 


resulted in 30 per cent cost reduction on overall finished 


parts and a 40 per cent saving in weight 


Byron W. Nelson, Head of Plastics Laboratory 
Tue NATIONAL Casu REGISTER COMPANY 


THE QUESTION has often been asked of us, “Why does 
N.C.R. use glass-reinforced polyester for housings on 
their accounting machines?” Our answer has been 
somewhat as follows: 

As early as 1948 we inaugurated the study of the 
use of molded glass-fiber-reinforced resin parts as an 
economical replacement of formed sheet steel hous- 
ings, panels, and covers, as well as of cast aluminum 
and iron parts. During this investigation it became 
apparent that little or no savings could be achieved 
in replacing drawn or formed sheet metal parts. There 
was evidence, however, that replacement of metal 
castings had some merit. At that time we even went 
as far as to make several prototypes of one particular 
machine cover which was being made of cast alumi- 
num. Even though replacement of aluminum castings 
showed merit, there was not evidence of enough sav- 
ings to warrant abandoning our existing tooling and 
building new. 

In view of the cost situation, our interest at that 
time became dormant, and was not revived until late 
in 1950, at which time, metal shortages started to 
make themselves felt. 

When we, as a company, became faced with the 
very critical aluminum shortage, our Materials Com- 
mittee, which was composed of personnel from pro- 
duction, stock control, purchasing, and research, went 
into action in an attempt to replace aluminum parts 
with other materials which would cause no reduction 
in quality and a minimum cost in re-tooling and mate- 
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rials. At that time, our most important function was 
to maintain a production-line operation on a new 
accounting machine, which was using a rather large 
amount of aluminum. Because of our previous in- 
vestigations, we were of the opinion that we could, 
without further experimental work, safely replace the 
cast aluminum housings and panels on this particular 
machine with glass-reinforced polyester. 

At this point it might be well to give a brief de- 
scription of the parts selected for conversion. 

The machine referred to is our Class 31 Accounting 
Machine and is illustrated in Fig. 1. The parts shown 
in Figs. 2, 3, and 4 are the oil drip pan, rear cover, 
and side panel, respectively. 

The drip pan is a rectangular part approximately 
18 in. wide by 24 in. long by 6 in. in depth. Three 
side walls have a draft of about 1 deg and the fourth 
has an angle of 60 deg with the vertical. The smallest 
radius in any corner is approximately 1 in. and the 
wall thickness is % in. This part in aluminum weighs 
10 Ib. In glass-polyester, it weighs 6 Ib. 

The rear cover is rectangular, approximately 18 in. 
wide by 18 in. long by 6 in. in depth, with a %-in. 
wall thickness. Three sides have a 1-deg taper with 
one side open. The smallest radius involved is 1 in. 
This part in aluminum weighs 8 lb and in glass- 
polyester, 4.8 lb. R 

The right and left side-panels are “mirror images 
of each other and are 13 in. long by 8% in. wide by 
1% in. deep with a %-in. wall section. Each has two 
reinforcing ribs of %-in. thickness. These parts in 
aluminum weigh 1% Ib and in glass-polyester, % Ib. 

Our next step was to place the selected conversions 
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into effect. Although we have a completely equipped 
conventional plastics molding department, we did not 
have low-pressure molding equipment, nor did we 
have available tooling time in our own tool division. 

In attempting to obtain an outside source we were 
met with shortages of fiber glass and resins. Finally, 
we obtained the aid of R. S. Morrison, Molded Fiber- 
glas Company of Ashtabula, Ohio, whose belief in the 
possible future application of glass-reinforced poly- 
ester to business machines caused him to work very 
closely with us. Mr. Morrison had been working on 
premix molding compounds made from polyester 
resins and glass mat scrap. Physical properties ob- 
tained from standard test specimens indicated that 
premix compounds might possibly be used on our 
parts. However, if finished pieces showed contrary 
results, enough rovings would be made available in 
order to make the parts from preforms. 

On this basis, work on matched metal molds for 
the drip pan and rear cover was begun in December 
of 1950. Since we were replacing sand castings, it was 
believed that we could mold the parts without any 
changes in draft, radii, wall thicknesses, etc. 

The mold for the drip pan was finished about the 
first of April 1951 and several parts were made from 
the premix material. Tests made on these pieces in- 
dicated that the impact strength was somewhat lower 
than deemed advisable. It was also found that due to 
the flow pattern of the glass fibers, the strength of 
the part at right angles to the direction of flow was 
much lower than that in the direction of flow, due io 
orientation of the glass fibers. Although several at- 
tempts were made to increase the strength of the pre- 
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mix, the orientation of fibers during molding could 
not be overcome. 

In view of the large size of the part and the twist 
action to which it could be subjected during installa- 
tion, it was decided that preforms should be used. 
We were able to change over to preform molding 
without any changes in the mold. 

For the same reason, the rear cover was also 
changed to long fiber preforms. In this case, we did 
run into some mold problems in making the change- 
over. Since the mold was originally built for premix 
material, no effort was made to eliminate the uneven 
sections in the ribs. Consequently, the punch or male 
portion of the mold was not made to match the con- 
tour of the cavity or female section, being made with 
straight walls and face. This caused no trouble when 
using premix, but in using preforms the heavy sections 
caused resin “richness” resulting in surface crazing 
and cracks. The trouble was corrected by welding 
metal onto the punch and roughly machining to match 
the contour of the cavity. 

In application to the two side panels, premix mate- 
rial has been entirely satisfactory. The small rib run- 
ning the length of the part, the short span and slightly 
cupped design together with its manner of attachment 
to the machine imparts adequate strength. 

Upon receipt of our first production parts, we im- 
mediately ran into finishing difficulties. These prob- 
lems and their solution make another complete story 
in itself. We will simply state here that blisters which 
developed in the wrinkle finish, were cverccine by use 
of proper fillers, primers, and finish coats of paint. We 
might also add that adhesion of the final finish was as 
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FIG. 2—Drip pan molded in glass-rein- 
forced polyester. Weight is 6 lb against 
10 lb for aluminum castings. 





FIG. 3—Molded glass-polyester rear 
eover for accounting machine. 
Weight is 4.8 lb compared to 8 Ib 


for aluminum. 


good or better than it had been on the original metal 
parts. 

The use of the four parts discussed above gave us a 
40 per cent weight reduction over the cast aluminum 
parts. This amounts to only 8 Ib per machine, which 
does not appear to be of consequence; however, in a 
years time, it amounts to considerable shipping sav- 
ings on this particular Class 31 model machine alone. 

As to cost comparison, we have found an average 
of about 30 per cent overall finished part cost reduc- 
tion. It is only fair to point out here that savings oc- 
curred in the finishing operations, since we converted 
from aluminum sand castings to matched metal die 
moldings. 

Aside from the cost reduction, one of the best im- 
provements realized by the change-over was noise 
reduction. Acoustical tests showed that no particular 
reduction in noise level (decibel reading) was ob- 
tained; however, the frequency of that noise was 
changed to a much longer wave length or lower pitch, 
thus reducing the effect on the human ear. Needless 
to say, this reduction was received enthusiastically. 

At the present time we are using two additional 
preform covers and ten additional panels and small 
covers on three other models of accounting machines. 
These were all originally aluminum sand castings. 

Although not specifically applicable to the parts 
previously discussed, our studies on physical proper- 
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FIG. 4—Side panels for accounting 


machine as molded from glass-poly- 
ester. Note wall sections and rein- 
forcing ribs. 


ties and housing design in glass-fiber-reinforced poly- 
ester have shown some interesting facts. It is generally 
accepted that this material is stronger than steel. This 
is absolutely true on a weight basis, but is certainly 
not true on a volume basis. This must be taken into 
consideration in design since strength design is de- 
pendent on physical properties which in turn are based 
on volume (cross-sectional areas multiplied by length 
equals volume). On this basis, rigidity, for example, 
is based on modulus of elasticity. With steel having a 
modulus of 30,000,000 and a specific glass-fiber-rein- 
torced polyester having modulus of 1,500,000 we re- 
quire a thickness of the latter three times that of the 
former to obtain the same rigidity. 

For the benefit of others who may be contemplat- 
ing the use of glass-reinforced plastics parts, we wish 
to say that our extensive cost studies on materials, 
tooling, and production methods have shown that 
there is no rule-of-thumb formula for determining the 
final cost differential between metal and reinforced- 
plastics parts. In some cases, the only savings in 
molded parts may come from tooling, with finished 
part cost high; while in other cases, savings can be 
had from both tooling and parts costs. In view of this, 
we would recommend that complete studies be made 
of tooling, methods, and materials before definite 
choices are made between metal and reinforced-plas- 
tics parts. ae 
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Boolean Algebra: 


New Tool for Circuit Designers 


Facility with Boolean techniques can speed the design of logical diagrams for 
complex control circuits. The elementary algebraic concepts and symbols are described, 


together with the step-by-step analysis of a basic circuit problem. 


Vincent Petrucelly,® Electrical Engineer 
General Engineering Laboratories 
AMERICAN MACHINE AND Founpry Corp. 


PINSPOTTER, an automatic 

; ; “pinboy machine” for bowl- 

THE USEFULNESS of Boolean algebra arises from the ine elle, bike senteed anne 

(below) incorporating com- 

plex electrical networks. Boo- 

lean algebra can_ simplify 
analysis of such circuits. 


fact that a majority of control circuits can be reduced 
schematically to an arrangement of electrical contacts. 
These may be mechanically, magnetically or electron- 
ically actuated. By considering contact arrangements 
only, the designer can express the operation of a cir- 
cuit as an algebraic equation. Then, using Boolean 
notation, the designer can convert the terms of this 
equation into a rough schematic diagram. 

The value of Boolean algebra is greatest when ap- 
plied to complex networks. Thus, it is natural that 
telephone and computer users were among the first 
to exploit it. However, the continuing trend toward 
more complicated electrical control circuits in other 
fields indicates that wider use will be made of Boolean 
algebra. As engineers gain experience with the new 
mathematical techniques, much of the cut-and-try, 
sketchbook-and-pencil efforts now commonly em- 
ployed by circuit designers will be saved. One of the 
benefits of Boolean notation is that it permits engineers 
to think—and even to talk—more easily in terms of 
circuits. 

The basis for this approach was evolved by G. Boole 
in the last century.t He developed the binary concept 
in symbolic form, so that it is possible to express 
symbolically the conditions under which a circuit is 
to operate. Binary notation, now employed in one 





form or another in digital computers, is used here or a flip-flop tube is either on or off, denoting a con- 

because electrical and electronic devices are binary in ducting or non-conducting state. Computer engineers 

action. A switch, for example, is either closed or open; refer to these states as yes and no, or 1 and 0. For 
; application to symbolic logic, the 1 and 0 will be used 
Formerly with International Business Machines Corp., Poughkeepsie, N.Y. ‘ . ° e. + 1 : 

t “An Investigation of the Laws of Thought, on Which are Founded the nh this discussion. For relating the 0 and 1 states to 

Mathematical Theories of Logi 


and Probabilities,"’ George Boole, Dover Publi- 
cations, Inc, (British) 


each other, the concept of AND and OR has been 
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developed and various symbols have been used in the 
symbolic notation. In this discussion the dot sym- 
bol (+) is reserved for AND and the plus symbol (+) 
is reserved for OR. 

The necessity for an AND and an OR philosophy 
arises from the fact that certain computer operations 
occur together or must be ANDED together; and cer- 
tain other operations occur together or singly and, 
hence, are to be ORRED. This is best understood 
with the aid of a simple switch circuit, as shown in 


Fig. 1. 
ety © 
x° a 
R=XY 


FIG. 1—Basic AND circuit. 


If both switch X and switch Y are closed, the circuit 
is complete and the lamp will glow. Symbolically this 
may be written either as: 


R = X*Y or R = XY (without the dot symbol) q) 


This indicates that the output R is obtained only when 
both X and Y are closed. 

If either X or Y is closed, but not both, there is 
no current and hence no output. The closed position 
of these switches could be designated as the one state, 
and the open position as the zero state. If this substi- 
tution is made in Eq. 1, the following expression 
results: 


R = (1)°() = (1) 


This states that there is an output (1) when both 
X and Y are closed. If X is closed (1), and Y is 
open(0), then we have 

R = (1)°(0) = (0) 


Now, the output is zero or, expressed alternately, 
there is no output. Consider now the switches in 
Fig. 2. If either X or Y or both are closed, the circuit 


i 
ye R=XtY 


FIG. 2—Basic OR circuit. 


is established and the lamp glows. This inclusive OR 
condition would be expressed as follows: 
Ru X+Y (2) 


if the value of 1 is assigned to the closed position and 
the value 0 to the open position, the possible results 
may be tabulated in this form: 


RES ons cw po R=1+0=1 
SOME sks ce sas R=0+1=1 
SIE Do tans awed R=1+1=1] 
SN Be. soe oe R=0+0=0 


For Case l, it is stated that if X is closed and Y is 
open an output signal will be obtained. For Case 2, 
it is stated that if X is open and Y is closed an output 
is obtained. For Case 3, it is stated that if both X and 
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Y are closed an output is obtained. For Case 4) it 4. 
stated that if both X and Y are open, no Output is ob. 
tained. From the above observations, the following 
general relationships may be derived: 


(XY + OXY = CX) @ 
(X) * (O) = () (4 
(X) + (0) = (X) 
(0) + (X) = (X) «) 
(XY) + OD = OD) Gj 


It sometimes happens that the invert of an expres- 
sion is useful as, for example, when a single stage of 
amplification is introduced into a circuit. A single. 
stage vacuum tube in the circuit of Fig. 3 is inherently 





FIG. 3—Basie NOT circuit (inverter), 


an inverter since a positive input voltage change re. 
sults in a negative output voltage change. This change 
may be expressed in symbolic notation. If the vacuum 
tube is permitted to operate under only the two con- 
ditions of saturation or complete cut-off, and if it is 
assumed for the moment that the tube is cut-off or that 
the input is zero, then the output will be high or in 
the ] state. This may be expressed as: R = 1 when 
the input is 0, or, in general notation, R = NOT X 
when the input is X. This, may be written as: 


R =X (8) 


Since there are only two possible states in this 
philosophy, if there is NOT 0, we must have 1. And, if 
there is NOT 1, then we must have 0. This may be ex- 
tended even further by using two inverters, which is 
equivalent to saying NOT NOT 0. This last is the 
same as zero. Thus, if the input to two inverters is 0, 
then the output is 0 or, if the input is 1, the output is 
1. These relationships of inversion may be added to 
those above: 


X = X(NOT NOT X) (9) 
0=1 (10) 
1=0 (11) 


It is possible to extend this NOT concept to include the 
AND and OR concepts. Suppose it is desired to de- 
termine the significance of NOT X AND Y, which is 
written in symbolic notation as XY. The first thing to 
do is to AND X and Y. It was shown that this could 
be done with two switches, the output of which is 
XY. To NOT XY, it is then necessary only to feed the 
output of the switches to the input of an inverter, 
Fig. 4, the output of which will then be XY. It is 


ey rl? 


FIG. 4—AND applied to NOT circuit. 
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now possible to show that NOT XY may be expressed 
as an OR term. To do this, consider the various com- 
hinations of switch positions, using a 0 to express an 
open switch and 1 to express a closed switch, and 
determine the output at the plate of the inverter. 


C1 PtSi 


0;|0;]0) 1 
| 0 ii. @ 4.2 
| 1} 0]o0) 1 

gt 2 i-3 0 


The table above shows the four possible switch 
combinations, so that it is now possible to find an 
expression for R that will satisfy all four cases. By 
inspection it is seen that the term X + Y satisfies R 
for all cases, and is therefore equivalent to XY. In 
other words, NOT X OR NOT Y is equivalent to NOT 
(X AND Y). This relationship may be expressed in 
the following fashion: 


r+¥ = XY (12) 


From these simple relationships the engineer has 
built up a philosophy of symbolic logic that has aided 
him considerably in the synthesis of computers and 
other complex control circuits. Now available is a 
shorthand notation for expressing circuit configura- 
tions in more convenient form than has heretofore 
been possible. 


Typical Problem 


While a few people have designed complete com- 
plex computers using Boolean algebra techniques ex- 
clusively, it is generally more convenient for designers 
to utilize the algebra for help in specific sections of 
a machine. For example, the input to a machine may 
be coded and it is desired to determine which of the 
many combinations should be adopted. If the code 
can be expressed symbolically, it is possible to draw 
the circuit from the code and by analysis and simplifi- 
cations arrive at a final design. 

To illustrate this, let us consider the following prob- 
lem. It is desired to control a load R from two separate 
switches X and Y, independently of each other. This 
is the familiar three-way switch circuit. We might set 
up our conditions as shown in this table: 


| Xx } R 
| a | O | 0 0 
| b | 0 1 1 
c 1 0 1 
Lae Tg 1.;. 0 


The table expresses the following: 


(a)—When switch X and switch Y are open, there is 
no output. 


(b)—When switch X is open and switch Y is closed, 
there is an output. 


(¢)—When switch X is closed and switch Y is open, 
there is an output. 


(d)—When both switch X and switch Y are closed, 
there is no output. 


We may now write the Boolean expression for R, 
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by observing the cases where there is output, as shown 
in cases (b) and (c). 


For case (b): R = XY 
For case (c):R = XY 


It is noted that an output is obtained for either case (b) 
or case (c) as may be stated in the form of the OR 
equation following: 


R=XY+XY al 


This is the complete statement of the required con- 
ditions. Assume now that two relays are available, as 
shown in Fig. 5(a). The relays will be given contact 


(c) 


x x Y Y 
(d) 

FIG. 5—Steps in the evolution of a sche- 
matic circuit diagram from a Boolean equa- 
tion. The problem here was to design a 
circuit permitting independent on-off control 
of an electrical device from two remotely 
located switches. 


sets to satisfy Eq. 13. The first term of Eq. 13 calls 
for XY. This means that an AND circuit consisting of 
NOT X and Y is required. This is equivalent to saying 
we require an output when relay X is not energized 
and when relay Y is energized. This condition may be 
satisfied as shown in Fig. 5(b). The second term of 
Eq. 13 is XY and is drawn as shown in Fig. 5(c). Since 
Eq. 13 calls for an OR relationship between XY and 
XY we parallel the circuits of Fig. 5(b) and 5(c), 
just as was done in Fig. 2. The two X relays and the 
two Y relays in Fig. 5(d) may now be combined into 
one relay for each of the parallel sets, as shown in 
Fig. 6(a). This simplification process can be con- 
tinued still further since it is now observed that con- 
tacts J and 3 and contacts 2 and 4 are transfer con- 
tacts and may be drawn as in Fig. 6(b). 

Thus, we have satisfied the requirements. To check, 
an output is obtained when relay X is not energized 
and relay Y is energized. Further, when an output is 
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obtained that satisfies XY, the output may be removed 
by energizing X and not changing Y, or by de-energiz- 
ing Y and not changing X. The same reasoning applies 
to XY. It is of interest to note that either the circuits 
of Figs. 5(d) or 6(a) would also have satisfied the 


xT W 
< STITT 


> R=XVYHXY 


k le 


FIG. 6—After schematic diagram is avyail- 
able, circuit is simplified to practical form 
by inspection. This simplification process 
requires the designer to draw upon experi- 
ence and ingenuity. Above are refined ver- 
sions of Fig. 5(d). 


required conditions, but at the expense of more com- 
ponents. Very often it is necessary to obtain the func- 
tion described in Eq. 13 at high operating speeds. This 
may be accomplished by replacing the relays and 
contacts with electronic circuitry. Three basic con- 
figurations will generally meet all usual requirements. 
These are the AND, the OR and the invert circuits. 
An AND circuit is shown in Fig. 7(a). 


Pulses tV 
adel ” 
-V, x 
V, 


(a) -"AND" Circuit 


XtY 








(¢) — Invert or "NOT" Circuit 


FIG. 7—Electronic versions of the three 
basic Boolean 
shown above. 


circuit configurations are 





If either the X or Y pulse is absent or is at a low 
voltage level, the current that flows through R i. 
great enough to keep point a close to the voltage 3 : 
resented by the absence of either X or Y. Only when 
both X and Y are at a high voltage level does point ‘ 
change to a high voltage. An OR circuit is showy in 
Fig. 7(b). In the OR circuit, if either X or Y oy both 
are present, an output is obtained at b in Fig, 7(b) 
This is true because when current flows most of the 
drop occurs across R». No output is obtained when 
both X and Y are at a low level. The invert circuit per- 
forms the NOT function and is a simple vacuum tube 
circuit, as shown in Fig. 7(c). When X is not present 
(input at a at a low voltage level) the output at b js 
high, since little or no current flows through the tube. 
When X is present the input is at a high voltage Jeyel 
and the voltage at b is therefore low. 

For demonstrating how these electronic AND, OR 
and invert circuits may be used, it is convenient to 
use symbols to represent the desired functions, An 
AND circuit may be represented thus: 





FIG. 8—AND circuit symbol. 


The number of input lines correspond to the num- 
ber of simultaneous control circuits desired. An OR 
circuit is shown in Fig. 9. 


FIG. 9—OR circuit symbol. 


The number of input lines correspond to the num- 
ber of control circuits desired. The invert is shown in 
Fig. 10. 


—____ >_> r 


FIG. 1O—NOT circuit symbol. 


It is now a relatively simple matter to draw the 
electronic block diagram corresponding to Eq. 13. 
The first term consists of XY. NOT X may be formed 
in an inverter, as shown in Fig. 10, and then combined 
with Y in an AND circuit, as indicated in Fig. 11. 


mem meme 


FIG. L1I—NOT X AND Y. 
Similarly, XY may be formed: 


FIG. 12—NOT Y AND X. 
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ar we have the following configuration, after 
So fa 


combining Figs. 10 and 11. 


e 


¥ 


FIG. 13——Combined circuit. 


Eq. 13 calls for an OR operation between XY and 
XY. This is shown below: 


XY 
_ XYtXY 
HY 


FIG. 14—OR circuit. 


The complete function appears in Fig. 15. 


XY +#XY 





y— Scenneaiilliaaanieniadal 


A, AY 
FIG. 15—Cirecuit equivalent to Boolean 


equation R = ay + 2¥. 


With the circuit shown in Fig. 15, it is possible to 
obtain the output within microseconds after the initia- 
tion of the operation. This electronic circuit may be 
analyzed in terms of the three-way switch. Assume 
that the inputs X and Y are applied through the 
switches shown. These switches will control the out- 
put in the a fashion as the relays X and Y of 
Fig. 6(b). For example if switch Y is closed and 
X is open, a high voltage will appear on the AND 
circuit S,; from Y. Also, a high voltage will ap- 
pear on S, from amplifier A,, since the absence 
of X will cause the amplifier output to be high. 
With both inputs to the AND circuit $, high, an 
output XY will be obtained from $, which is fed 
to the OR circuit 0, and yields an output XY. At the 
same time, amplifier A» is delivering a low voltage to 
5», since an input Y to the amplifier causes it to draw 
current, and thus the S. circuit input is at a low volt- 
age and S$. will not ‘i ive an output. However, if X is 
closed and Y opened, then a path is established 
through S$. and an output XY is obtained. No path is 
obtained if both switches are open because the 
AND circuits will not have both of their inputs at 
a high level. Thus, it is seen that this thre -e-way switch 
will operate as soon as the switch X or Y is closed, 
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without the delay such as is encountered in relays. 
In actual operation, the switches X and Y are usually 
also electronically controlled. It is conceivable that 
under some machine operations X and Y may be 
cam-operated for producing the function shown. 

In conclusion, the basic Boolean expressions have 
been explained and demonstrated for the purpose of 
providing an understanding of the method and for 
indicating a procedure that might be followed in 
analyzing a problem. Necessarily, much of the detail 
circuit design required for engineering a device such 


as shown in Fig. 15 has been omitted. OO! 
e 2@ e | ecu! ne reprint py of this article without charg 
No. 115 ard tt eader Inquiry Facility, page 24 


Modern Ten Key Adding Machine 
Has Aluminum Case 


FEATURING the utmost in simplicity in design and opera- 
tion, Burroughs C ‘orporation’s new “Ten Key’ electric 
adding machine is distinguished by a low silhouette that 
provides maximum operating comfort. It is 13 in. long, 
814 in. wide and 7 in high; weighs 16 lb. George W. Walker, 
Detroit industrial designer, styled the low, sleek, cast 
aluminum case. It is Suishe d in two-tone amber gray paint 
blended to eliminate reflected glare. 

Before entering the ten key field for the first time, 
Burroughs spent more than five years of research and en- 
gineering development. With operator comfort in mind, 





the machine was designed so that the span of a hand covers 
not only the adding keys but all electrically operated ¢on- 
trol keys as well. By suspending the oper ating mechanism 
on rubber mounts, exce ptionally quiet operation is achieved. 
Other features include a detachable electric cord and a 
shear blade of clear plastics to provide visibility of tape 
at point of tear-off. 

To produce the Ten Key, Burroughs’ manufacturing en- 
gineers developed a completely new high speed assembly 
fine system of parts manufacture, component unit fabrica- 
tion and final assembly, claimed to be the most modern 
in the business machine industry. The parts flow through 


each manufacturing step on overhead conv eyors or bench 
height belts. oo00 
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FIG. 1—Types of failure in instrument glass windows, A, 


Protection water penetration in a 2'% in. hermetically sealed meter 


caused by seal failure as a result of thermal shock by 


for 


Instrument 


Windows 


Signal Corps-sponsored project develops a window protector 
g J | 





utilizing hot-drawn, cup-shaped cellulose acetate butyrate sheet. 
with a buffed graphite treatment to impart anti-electrostatic properties, 


and a baked melamine coating for abrasion resistance. 


A. D. Bedrosian desired superior material, there is a need for a suitable 

SIGNAL Corps ENGINEERING LABORATORIES protector to safeguard against glass failures. 

Fort Monmouth, N. J. In the past, some attempts have been made to alle. 
viate this situation by the use of metal covers with 
appropriate slots cut in the shape of an arc. These 


GLASS IS EXTENSIVELY USED as the observation window attempts have not been entirely satisfactory since 
material on electrical indicating instruments or meters. either visibility is impaired or the slot is so wide that 
Due to the inherent susceptibility of glass to break- the desired protection is not achieved. Fig. 2 illus- 
age and shattering as a result of transmitted shocks or trates three early types of metal protectors. In 1943 
direct impacts (see Fig. 1) a superior replacement attempts were made to provide the desired window 
has long been in demand. Recently there has been protection by the use of molded plastics covers. How- 
much progress along these lines. At least one manu- ever, the deficiencies of plastics materials then avail- 
facturer is utilizing a plastics window that shows able, such as poor scratch resistance, dimensional in- 
considerable promise and is in the process of full stability, and electrostatic characteristics, severely 
evaluation. Pending the general availability of the limited success. A fully satisfactory item will, even as 
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an interim measure, enhance the reliability and serv- 
iceability of electrical indicating instruments by sub- 
stantially reducing the field maintenance proble ms 
caused by the failure of glass observation windows. 

Early in 1951 the Signal Corps Engineering Labo- 
ratories sponsored a contract® having as its objective 
the development of a suitable transparent, flexible 
cover which could be installed on the flange of panel- 
type indicating instruments to protect the instrument 
glass. Specific requirements for the meter window 
eo were: 

. Physical dimensions applicable to the three sizes 
of Si meters commonly used, namely: 2% in., 
32 in. and 4% in. 

2. Material to be flexible and inherently poor as a 
collector of electrostatic charges (low surface resistiv- 
ity). The antistatic characte a shall be considered 
satisfactory when using a 4%-in. meter of 50 microamp 
end-scale range, vigorous rubbing with a flannel cloth 
on the plastics protector (placed approximately in the 
same position as the usual glass window) does not 
produce appreciable deflection of the pointer. In this 
test, the normal glass window must be removed and 


— 


* Contract DA36-039-sc-15476 with the 
Co., Boston, Mass. 
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immersion test. B, shattering caused by impact. FIG. 2—Early types of meters (C, D, E) 
protected with metal covers with slots to permit reading. These were not entirely adequate 
owing to limited visibility or insufficient protection. 


Boston Research Dept., U. S. Testing 




















Typical Variations in Results of Screening Tests 
for Instrument Window Materials 


Material Results 





A. Oven Test for 1 Hr. at 85 C 





Sample A Considerable deformation 


Sample B Moderate deformation 
Sample C Considerable deformation 
Sample D Very slight change 


Sample D1 (with melamine resin) No change 


Sample E No change 




























B. immersion in Water for 5 Min. at 85 C 


Sample A Considerable deformation 
Sample 8B Considerable deformation 
Sample C Considerable deformation 


and milkiness 
Sample C1 (coated with silica) Deformation and milkiness 


Sample C2 (coated with melamine resin) Deformation and milkiness 


Sample D Deformation 
Sample D1 Very slight deformation 
Sample E Milkiness and slight 


deformation 


Sample El (coated with melamine resin) Very slight deformation 


————— 


C. Twenty-Four Hour Exposure to 95 per cent RH at 65 C 


Sample A Considerable deformation 
Sample B Slight deformation 
Sample C Considerable deformation 
Sample D Very slight change 
Sample D1 No change 
Sample E No deformation, 

slight haze 
Sample E1 No deformation, 


very slight haze 















severe discoloration; and D clouding or “‘milkiness.” 


the test conducted in an atmosphere having less than 
30 per cent RH. 

3. Optical clarity and transparency. 

4. Surface hardness as near a good grade of glass as 
is possible in a plastics material. 

5. The protectors developed shall be of such design 
that they can be easily attached to or secured under 
the screws normally used to mount the meters. 

6. Temperature Tests: No evidence of objectionable 
dimensional change, warping, bulging or crazing when 
the protector is subjected to temperatures of —55 C 
for 6 hr and +85 C for 16 hr. At least 1 hr shall be 
allowed for the specimen to return to room tempera- 
ture between the two exposures specified. This test 
shall be repeated three times. 

7. Thermal Shock by Immersion: The protectors 
shall be subjected alternately to ten cycles of immer- 
sion in tap water at 85 C and 0 C (5 min for each im- 
mersion ). Not more than 5 sec shall elapse between 
immersions. 

8. Impact Test: With the protector secured to the 
type meter for which it is intended and the meter 
solidly mounted on a steel jig (shaped like an inverted 
U, approximately ™% in. thick) a steel ball 8 oz in 
weight shall be dropped through a suitable tubing, 
12 in. in length, on the center of the protector with- 
out causing breakage. This guide tubing shall be held 
approximately % in. from the surface of the protector. 

9. Moisture Resistance Test: The protectors devel- 
oped shall withstand, without impairment of service- 
ability, 15 cycles of the Standard Cycle for Moisture 
Resistance Tests of Component Parts per Signal Corps 
Drawing SC-D-16286. The protectors shall be mount- 
ed on sealed instrument cases of appropriate size. 

As a result of the literature and patent search, it 
appeared unlikely that the technical requirements set 
up for this project could be met by a single material, 
therefore the research approach involved the selection 
of (1) a suitable base material, (2) a hard scratch- 
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FIG. 3—Some unsatisfactory test specimens of plastics instrument window 
protectors after antistatic treatment. A and B show dimensional changes; C. 





FIG. 4.— The plastics (cellulose 
acetate butyrate) protector (left) 
for meter windows as finally de. 


resistant coating and (3) an antistatic treatment, 

After evaluating a wide variety of chemical types 
of commercial sheet plastics materials, the final choice 
was cellulose esters. No attempts were made at de- 
veloping a new plastics material. Five grades of cellu- 
lose acetate film (from four manufacturers ), and one 
grade each of cellulose triacetate and cellulose ace- 
tate butyrate were evaluated. The results of the 
screening tests disclosed that cellulose acetate butyrate 
(Kodapak II F. 298), or its equivalent, would fulfil 
the desired performance requirements for the specific 
application desired. 

Screening tests included: oven test for 1 hr at 85 C, 
immersion in water for 5 min at 85 C and 24 hr expo- 
sure to 95 per cent RH at 65 C. It was only after satis- 
factorily passing these tests that a particular type of 
material would receive further consideration. As is 
apparent from the comparative data, samples tested 
would come out of the initial screening tests with vary- 
ing results, as shown in the appended table. 

In the earlier stages of the project, considerable 
effort was directed towards coatings based on Type 8 
Nylon, epoxy resins, diallyl phthalate and silica. Diff- 
culties were encountered in attaining high quality 
coatings, therefore these materials were discarded in 
favor of a baked melamine coating. This coating is 
applied to the sheet material before it is formed into 
a protector. 

The object of this coating is to improve the surtace 
hardness or scratch resistance of the basic material 
without at the same time impairing the optical char- 
acteristics. If the basic plastics material itself had a 
satisfactory surface hardness there would be no need 
for this coating. The test requirements for the coating 
may be simply stated in that it (1) improve, to the 
maximum extent possible, the surface hardness of the 
plastics on which it is applied and (2) satisfactorily 
meet the physical, temperature and other environ- 
mental tests. 
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veloped, and the annular aluminum 
flange. FIG. 5 (Above)—Section 
showing construction details. 


A melamine coating was selected because it fulfilled 
these requirements, adhered well to the base material, 
and could be applied simply and with uniform results 
without any “orange peel” effects or discoloration 
under heat treatment or thermal shock by immersion. 

To check the scratch resistance of the coating, un- 
coated material was scratched with a 2H pencil and 
the coated material with a 9H pencil, when tested 
ina pencil hardness tester using a 250-gm load. Abra- 
sion tests showed the coated cellulose acetate buty- 
rate to be four or five times more scratch resistant 
than the uncoated. This test was conducted using 
the Tabor abrader and with a 10 F wheel loaded to 
500 gm for 10, 20, 30, 40, 50, 100 and 200 revolutions 
of the disk. Comparison showed that 40 to 50 revo- 
lutions of the uncoated material resulted in a degree 
of abrasion which required 200 revolutions with the 
coated material. 


Antistatic Treatments 


The antistatic properties of a number of commer- 
cially available materials were investigated. Those 
evaluated imparted only temporary antistatic proper- 
ties. One coating, silica de »posited ‘from an ethyl sili- 
cate solution, was originally thought to impart perma- 
nent antistatic properties. Exte onded aging tests showed 
otherwise. In the final method utilized, graphite is ap- 
plied to both surfaces of the plastics sheet by buffing® 
and the scratch-resistant coating then applied by dip- 
ping. The resulting product is antistatic when tested 
in accordance w Wy the performance specifications. The 
application of graphite produces a faint light-grey film 
and reduces the overall light transmission in the visual 
region to about 60 per cent. This may be objectionable 
if it is necessary to read a meter under certain condi- 
tions of poor illumination, but it is the only treatment 
evaluated which, for practical purposes, imparts per- 


*Similar to a method developed for the Wright Air Development Center by 
the Bjorksten Research Laboratories under Contract No. AF 33 (038)-23319. 
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FIG. 6—Two applications for the butyrate meter window protector. Left, the 
protector installed in a 31%4-in. microammeter; right, in a 41%4-in. meter used 
in a military-type test equipment. 


manent antistatic properties. Some unsatisfactory test 
specimens are shown in Fig. 3. 

As shown in Fig. 4, and the sketch Fig. 5, the physi- 
cal shape of the protector somewhat resembles that of 
a straw hat. The flanged annular ring is stamped from 
20-gage 52S aluminum alloy and three (six for 4%-in. 
meters ) keyhole-shaped openings are provided on the 
flange to correspond with the size and spacing of the 
mounting holes on the standard meter for which the 
ring is intended. The plastics cover itself resembles a 
shallow cup and is formed by hot drawing. It is re- 
tained on the metal ring by friction. 

In use, the mounting screws on the meter flange are 
loosened several turns and the keyhole openings of the 
protector flange aligned with the meter mounting 
screws. In the aligned position, a slight clockwise 
turn of the protector flange brings the narrow slot 
part of the keyhole opening under the screw head, 
ready for re-tightening. The plastics cup or cover may 
be replaced, whenever necessary, without further 
resort to loosening or tightening screws. A removable 
molded nylon babicns is provided to permit access to 
the usual zero adjust screw. Fig. 6 illustrates two 
applications of the protector. 

Thus, as a result of the development effort briefly 
outlined above, a meter window protector is now 
available which is considered suitable for the purpose 
intended. With slight modifications it may be also 
utilized as a dinkockele barrier or shield to ‘safeguard 
operating personnel against possible high-voltage 
breakdown hazards. 

Acknowledgment is made of the major contribution 
made towards success of this project by A. M. Robin- 
son, Chief, Chemical Engineering Section, Boston 
Research “i partment, U. S. Testing Co. and his asso- 
ciates; U. L. Allen, Jr., Bureau of Ships, Navy Depart- 
ment sate F. E. Wenger, Wright Air Development 
Center for their helpful suggestions during the course 
of this development. . ooo 
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Adjustable-Voltage Drives 
With Magnetic Amplifier Control 


In a Ward Leonard drive system magnetic amplifiers can perform two basic 


functions: as field exciter for generator and motor and as a voltage regulator 


and JR-drop compensator. The effect on speed regulation is demonstrated. 


G. A. Bumann, Application Engineer 
Century ELectric Company, St. Louis 


C. C. Gould, Application Engineer 
SguarE D Company, Milwaukee 


THERE ARE TWO basic methods of controlling the speed 
of a d-c motor: 

Voltage control of the field winding current 

Voltage control of armature current 
For field control a shunt-wound type of motor is most 
commonly used. With constant voltage applied to the 
armature it is possible to obtain a speed range from 
base speed to 4 times or in special cases 6 times base 
speed, depending upon the individual motor design. In 
general, a constant-horsepower characteristic is avail- 
able over the speed range. 

With field strength held constant, the motor speed 
can be adjusted from base speed down to % base speed 
or less by armature voltage control. The primary limi- 
tation on the minimum speed is in the ability of the 
motor to dissipate heat at the reduced speeds. Theo- 
retically, if the heat could be dissipated the speed range 
in such a system is almost infinite, although if any de- 
gree of speed regulation is required with load changes 
there would be a definite limit in the range and spe- 
cial precautions must be taken. With speed control 
obtained by adjusting the armature voltage, motor 
performance follows essentially a constant-torque 
characteristic. 

These two systems can be combined on certain ap- 
plications to accomplish a greater speed range. The 
loading ability characteristic then will be a combina- 
tion of constant torque and constant horsepower. 

The adjustable-voltage or Ward Leonard drive sys- 
tem has been in use for many years. With the ever in- 
creasing demands of industry for wider speed ranges 
and for better speed regulation, the Ward Leonard 


Based on a paper “‘Adjustable-Speed Drives with Magnetic Amplifier Control, 
presented by the authors at greater length at the AIEE Textile Conference on 
Electrical Equipment, Raleigh, N. C., October 1953. 
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FIG. 1—Basic Ward Leonard sys- 


tem with common exciter for gen- 


erator and motor fields. 


adjustable-voltage system in recent years has gone 
through extensive development and refinement. Com- 
pared with the a-c squirrel cage motor it is a relatively 
expensive system. It is also an expensive system as 
compared with the constant-speed d-c motor. How- 
ever, wherever a range of speed along with moderate 
or better speed regulation is required and a d-c power 
source is not available, this system can be used to good 
advantage. 

The basic system, Fig. 1, consists of a d-c generator, 
some means of driving the generator, a d-c motor, a 
source of d-c excitation power for the motor and gen- 
erator fields, and a means of adjusting the field strength 
of the generator and in some circumstances of the mo- 
tor. The most common method used for driving the 
d-c generator is by means of an a-c motor operating 
from the a-c power lines. The generator output is ap- 
plied to the armature of the d-c motor and is adjusted 
by controlling the generator field excitation. The field 
of the d-c motor may or may not be adjustable depend- 
ing upon the desired speed range and the character- 
istics of the load. 

Since the generator armature voltage is adjusted for 
application to the motor armature, this voltage cannot 
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FIG. 2 (Top left)—Three types of exciters used for generator and motor field control of a Ward Leonard 
system. FIG. 3 (Top right)—Full-wave bridge rectifier with adjustable input impedance. FIG. 4 (Bottom 
left) Rectifier connected to saturable reactor to block negative half cycle of power wave. FIG. 5 (Bottom 


right)—Full-wave self-saturating magnetic amplifier. 


be used conveniently as a source of excitation for the 
motor or the generator field; therefore, a separate 
source of d-c excitation is usually provided. This sepa- 
rate source may be employed ‘for exciting both the 
generator and the motor fields, or they may be excited 
from individual exciters. 

The source of separate excitation can take one of at 
2 three forms, Fig. 

. Rotating self-excitated d-c generator, usually me- 
chanically driven by the a-c motor driving the 
main generator. 

b. Electronic rectifier taking power from the a-c line. 

c. Dry-disk rectifier. 

The motor and generator fields excitation can be con- 
trolled individually by means of rheostats or potenti- 
ometers. The power handling ability of the rheostats 
or other pilot control devices can be materially reduced 
by the use of amplifiers. However, in order to have 
independent control of the motor and generator fields, 
their excitation sources must be separated. 

With rotating exciters, a simple means of reducing 
the power handling ability of the rheostat would be to 
place the rheostat in series with the self-excited shunt 
field of the exciter, Fig. 2A. A small power change in 
its field circuit will be amplified to a large power 
change in its output. 

In the case of an electronic rectifier exciter using 
thyratrons, putting the controlling rheostat in the grid 
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circuit of the thyratron will result in a high power 
amplification, Fig. 2B. 

Use of a saturable reactor with a dry-disk rectifier 
will permit a small rheostat inserted in the d-c saturat- 
ing circuit to control a large output from the rectifier, 
Fig. 2C. The modern name for this last type of control 
is the magnetic amplifier using a special low-back- 
leakage metallic rectifier with a “saturable reactor con- 
sisting of a high quality laminated steel core with 
power and control windings. 

To gain an unde rstanding of how a magnetic*am- 
plifier functions to control voltage, first refer to the 
bridge-type rectifier circuit, Fig. 3, with the a-c input 
voltage controlled by an adjustable impedance, which 
also adjusts the d-c output of the rectifier (or the 
strength of a motor shunt field). This adjustable im- 
pedance could be a pure resistance, an inductance or 
a combination of the two. If it were a resistance, it 
could take the form of a rheostat which could be either 
manually operated or motor operated. 

An adjustable reactance could be either an adjust- 
able gap or saturable type. In the case of the former, 
again it could be either manually operated or motor 
operated. In the case of a saturable reactor, an adjust- 
ment of the impedance value can be obtained bv 
means of a separate winding on the reactor, energized 
from a d-c source. By controlling the amount of the 
d-c current flowing through the winding, the satura- 
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tion of the iron can be controlled and therefore the 
reactive impedance. The impedance is greatest with 
no d-c current in the control winding since the iron is 
then in an unsaturated condition and the induced 
counter-voltage in the reactor is at its greatest. The 
larger the amount of d-c control winding flux, the 
greater will be the saturation of the iron. Therefore, 
the lesser will be the induced counter voltage and, 
consequently, the lower will be the impedance. 

The power winding of the saturable reactor, if con- 
nected as the adjustable impedance in Fig. 3, would 
be subjected alternately to positive and negative half 
cycles. With one polarity of the a-c current, the flux 
would tend to aid the saturating flux from the d-c 
control winding, while in the opposite direction of 
the a-c current flow, the flux would tend to oppose it, 
and a partial de-saturating effect is obtained. There- 
fore, in order to obtain the desired control or satura- 
tion, a larger amount of d-c current is required than 
would be the case if the negative half cycle were not 
present. If the reactor is connected in series with a 
half-wave rectifier supplying a load, as in Fig. 4A, the 
negative half cycle can be eliminated (see Fig. 4B) 
and the de-saturating effect avoided. All of the flux in 
the magnetic circuit of the reactor then is in the same 
direction and a much smaller value of d-c control 
current will be required to saturate the reactor iron. 

By using two saturable reactors and placing one in 
each of two legs of the bridge rectifier as indicated in 
Fig. 5, the conventional full-wave self-saturating mag- 
netic amplifier circuit is obtained. In this way, high 
voltages induced in the control windings by the power 
windings are cancelled out. This circuit is referred to 
as self-saturating since the half-wave rectified current 
flowing through each of the reactor windings will not 
develop a demagnetizing flux and therefore the re- 
actor iron will attain a partially saturated condition 
by the current in the power windings only. This can 
be seen by the curve of Fig. 6 of the control charac- 
teristic for a magnetic amplifier. 

At the point of zero d-c contro] winding ampere- 
turns, it can be seen that the output voltage is in the 
neighborhood of the midpoint of the output voltage 
range. The magnetic amplifier output voltage con- 
tinues to decrease as the d-c control winding ampere- 
turns are adjusted from positive through zero in the 
negative direction, to a considerable value of negative 
ampere-turns, at which time the output voltage attains 
a minimum. Further increase of d-c control winding 
ampere-turns in the negative direction will either 
cause no change in the amplifier output voltage, or a 
very gradual voltage rise. 

Since the control windings require a very small 
amount of control power, the power gain can be quite 
high and the speed of response quite fast; hence mag- 
netic amplifiers are well adapted to use on numerous 
regulating and compensating circuits. Fig. 7 shows a 
circuit for a d-c generator voltage regulator. This is a 
voltage comparison circuit in which a part of the d-c 
constant voltage reference is set by the voltage ad- 
justment and is compared with a part of the voltage 
output of the d-c generator through a control winding 
of the magnetic amplifier. The voltage AB is set by 
the voltage adjustment and remains constant. If the 
output voltage of the d-c generator is such that point 
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C on the generator voltage divider is less ne atiy 
than point B, a current will flow through the ann 
amplifier control winding from point C to point . 
affecting the saturation of the magnetic amplifier and 
consequently its output. 

If the output of the magnetic amplifier is applied 
to the generator shunt field, it will increase the output 
voltage of the d-c generator, increasing the voltage AC 
to bring the magnetic amplifier control winding back 
into a balanced condition. Similarly, if point C is more 
negative than point B the current flow through the 
magnetic amplifier control winding will be from B to 
C and the generator voltage will be decreased to brin 
the magnetic amplifier control winding again into 
balance. 

In Fig. 8A a tachometer generator, driven from an 
remote source such as the lead motor in a textile range 
drive, has been used to replace the d-c reference and 
voltage adjusting potentiometer in Fig. 7. If the d-c 
generator output voltage is used to feed a d-c motor 
armature, with the shunt field of the motor held con. 
stant, the speed of this motor will be controlled to 
follow the change in speed of the tachometer genera- 
tor and the lead motor driving it. 

In Fig. 8B the d-c generator output voltage feed. 
back of Fig. 7 has been replaced by a tachometer 
driven by the d-c motor. Any change in the output 
voltage of the tachometer generator will cause a 
change in the output of the magnetic amplifier in the 
same way that a change in the d-c generator output 
voltage did in the case of Fig. 7. In this way the speed- 
adjust potentiometer is used to indicate the desired 
operating speed of the d-c motor. The tachometer 
generator measures the motor running speed and if 
the actual speed is any different from the set speed, a 


Output volts 


= 0 = 
D-c control winding NI 

FIG. 6—Characteristic curve of 

magnetic amplifier. 


correction will be made to remove this difference. The 
output of the magnetic amplifier could be used to 
control either the shunt field of the d-c generator, to 
provide speed regulation in the armature voltage- 
control range, or it could be used to control the shunt 
field of the d-c motor, to regulate the motor speed in 
the motor field weakening speed range. 

A current regulator scheme using magnetic com- 
parison rather than voltage comparison is shown in 
Fig. 9-A. The current-adjust potentiometer is set to 
determine the value of a reference winding flux in the 
magnetic amplifier. A resistor in the motor and gener- 
ator armature loop circuit is used to produce a voltage 
signal applied to a current feedback winding of the 
magnetic amplifier. As in the case of the voltage feed- 
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pack circuits, any change either up or down in the 
amount of current flowing through the current signal 
resistor would produce a corresponding change in the 
voltage applied to the current feedback winding, 
thereby changing the saturation of the magnetic am- 
lifer and resulting in a change in its output. Here 
again, the output of the magnetic amplifier can be 
used either to control the d-c generator shunt field 
to provide current regulation in the constant-torque 
speed range of the d-c motor, or to control the shunt 
Geld of the d-c motor to provide current regulation in 
the constant-horsepower speed range. The use of mag- 
netic, or current comparison, is of advantage in obtain- 
ing electrical isolation of circuits, or to permit match- 
ing control windings to sources of considerable voltage 
icone. 

Another scheme for generator voltage regulation is 
shown in Fig. 9B, but this time using magnetic com- 

rison. Another control winding has been added to 
the magnetic amplifier, receiving its signal as a func- 
tion of the voltage drop across the resistor in the 
motor and generator armature loop circuit. In order 
to hold motor speed constant over a no-load to full- 
load range, it is necessary to increase the generator 
voltage as the load increases, because the speed of 
the d-c motor is a function of its counter voltage. Since 
there is a finite value of resistance in the armature loop 
circuit, there will be a voltage drop in this resistance 
proportional to the amount of current flowing in the 
loop. This voltage drop will subtract from the voltage 
of the d-c generator, resulting in a lower counter volt- 
age in the d-c motor and consequently a lower speed. 
This speed reduction would be essentially a constant 
value at a given torque loading, but in terms of per 
cent of set speed, regulation would be much greater 
at low operating speeds than at base speed. Therefore. 
it is necessary to increase the d-c generator voltage 
with an increase in load current. 

The circuit of Fig. 9B will measure the amount of 
current flowing in the circuit by means of a current- 
signal resistor, causing a change in the amount of 
voltage applied to the IR compensation winding of 
the magnetic amplifier. This changes the output of the 
magnetic amplifier and results in a change in the gen- 
erator field excitation and generator output voltage. 
If this change is in the proper direction to increase 
the generator output voltage as loop current increases, 
it can be adjusted to keep the motor speed essentially 
constant with change in load. 

A voltage regulator with a current-limit feature is 
shown in Fig. 9C. This circuit is similar to the circuit 
of Fig. 9B except that a clipping rectifier and current- 
limit reference voltage have been added in the mag- 
netic amplifier current-limit winding circuit. The ac- 
tion of the current-limit winding is in reverse to that 
shown for the IR compensation winding of Fig. 9B. 
By proper use of this combination a clipping action 
can be obtained which will prevent a current flow in 
the current-limit winding of the magnetic amplifier 
until the voltage across the current-signal resistor has 
reached a predetermined value. This predetermined 
voltage value would be set as a function of the desired 
current-limiting point. Consequently, the current-limit 
winding would have no effect until the loop current 
reached the predetermined value, at which time the 
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rectifier would start to conduct and the current-limit 
winding would then exercise a strong action on the 
output of the magnetic amplifier to limit the d-c gen- 
erator output voltage and consequently the loop cur- 
rent. 

A block diagram circuit of a typical adjustable- 
voltage controller using magnetic amplifier excitation 
is shown in Fig. 10. Generator voltage feedback regu- 
lation has been included and a current signal has been 
taken, making use of the resistance inherent in the 
series or commutating fields of the motor and gener- 
ator. Both the voltage feedback and current feedback 
signals are fed into a mixing and sensing unit and then 
into the control winding of the magnetic amplifier. 
The current signal can be used to provide IR com- 
pensation, current limit, current regulation, or com- 
binations of these, depending upon the intelligence 
built into the mixing and sensing unit. As shown, no 
control of the motor field exciter is included; however, 
this could be provided by adding a magnetic amplifier 
which obtains its control intelligence either from the 
mixing and sensing unit shown, or from a different 
mixing and sensing unit used to provide additional 
functions such as tachometer feedback, speed regula- 
tion or current regulation. 

The packaged adjustable-voltage drive using mag- 
netic-amplifier excitation is a refinement of the pack- 
aged adjustable-voltage drive. It provides improved 
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speed regulation with reduction in service and main- 
tenance cost by incorporation of more static and 
rugged components. Before analyzing the performance 
characteristics of an adjustable-voltage drive with or 
without magnetic amplifier, it is desirable to review 
the basic formula for an adjustable-voltage drive. As- 
suming that the d-c generator of the adjustable-voltage 
drive is operating at a constant speed and that the 
excitation applied to the shunt field of the d-c drive 
motor is constant, and neglecting brush loss, the speed 
in rpm of a shunt-wound motor is equal to: 


E, —I Re — IR, — IR» 


Ke Ky 


Where E, = voltage generated within the generator 

armature 

IR, = generator voltage drop 

IR,, = voltage drop in conductors connecting 
motor and generator armatures 

iz. = voltage drop in motor armature 

K; =a constant depending on generator de- 
sign. 

Ky = a constant depending on motor design. 


All the IR voltage drops vary with the load. If Eg 
could be increased to compensate for these voltage 
drops with changes in load at any one speed, the speed 
of the d-c shunt motor should remain essentially con- 
stant with load change. Since the intent of the adjust- 
able-voltage drive using magnetic amplifier excitation 
is to provide improved speed regulation in addition 
to the benefits derived from more static components, 
several other variables must be taken into account 
that enter the picture at this stage. Although Ky and 
K, are termed constants, these are not true constants 
since the demagnetizing effect of armature reaction 
of the d-c motor and generator at full load has not 
been taken into account. In the above formula gener- 
ator speed was assumed constant, but this is not gen- 
erally the case. The a-c motor driving the d-c generator 
will drop off in speed with increased load, thereby 
causing the driven generator to operate at a corre- 
spondingly reduced speed. 

The above formula also neglects brush losses in the 
d-c drive motor and the d-c generator. Although these 
losses can be considered constants for all practical 
purposes, they actually are not because brush losses 
in the motor and generator vary slightly with load. 

A complete circuit for [R compensation must take 
into account these variables. Circuity for producing 
IR compensation is further complicated by the fact 
that such compensation requires a straight line func- 
tion of current but must be accomplished through the 
medium of a non-linear relationship, namely the gen- 
erator field excitation voltage vs the generated voltage, 
Eq. As indicated previously the magnetic amplifier is 
not a linear device and, consequently, when using the 
amplifier as a means of obtaining adjustable generator 
field excitation and IR compensation, another non- 
linearity is introduced. 

It is necessary to provide IR compensation for vari- 
ous d-e motor speeds, or d-c generator voltages over 
an 8-to-1 or more speed range of the typical adjust- 
able-voltage drive. 
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The characteristics ot the d-c drive motor and the 
motor-generator set first should be discussed, since 
the satisfactory final output speed of a drive incor- 
porating a magnetic amplifier is dependent upon a 
clear understanding of, and compensation for, the 
many variables encountered in each component of the 
drive. The characteristic curves of Fig. 11 apply to a 
d-c motor used in an adjustable-voltage drive with 
fields arranged for separate constant excitation and 
assuming constant air-gap flux. Note that as a result 
of IR drop there is a constant difference between re- 
quired voltage at full load and no load at any motor 
speed. Note that AB at 400 rpm is equal to A’ B’ at 
1200 rpm, indicating that if motor IR compensation 
would be provided in a fixed amount for a no-load to 
full-load condition, the d-c drive motor speed would 
remain constant. But this increment of voltage com- 
pensation would be different for each increment of 
load change. 


Analysis of Saturation Curves 


No-load and full-load generator saturation curves 
are shown in Fig. 12. This figure illustrates the range 
of generator shunt field current, hence voltage, re- 
quired to obtain the desired adjustable terminal volt- 
age necessary to cause the motor to operate over an 
§-to-1 speed range. In addition it shows the require- 
ment of an increased shunt field current to maintain 
a constant terminal voltage with change in load from 
no load to full load. This figure also illustrates that the 
increment of shunt field current required to maintain 
generator terminal voltage constant from no load to 
full load, is not constant for all values of voltage. 

Curves Nos. 2 and 3 have been added to illustrate 
several points brought up in the previous discussion. 
Curve No. 1 shows no-load saturation at 1790 rpm on 
the generator. Curve No. 2 shows the generator’s de- 
veloped armature voltage vs generator field current at 
1790 rpm at full load. The difference between curves 
1 and 2 is, therefore, due to armature reaction in the 
generator. For example, with a shunt field current of 
1 amp, the no-load armature voltage would be ap- 
proximately 261 volts and the full-load armature volt- 
age would be 247 volts. If it were necessary to main- 
tain 261 volts from no load to full load, the generator 
shunt field current would have to be increased from 
1 amp to approximately 1.15 amp. 

Curve No. 3 shows generator terminal voltage vs 
generator field current at 1790 rpm at full load; there- 
fore, the difference between curves 2 and 3 is caused 
by IR drop. Assuming generator speed to be constant 
at 1790 rpm to maintain 230 volts output from this 
generator from no load to full load, it would be nec- 
essary to increase the generator shunt field current 
from approximately 0.87 amp to about 0.945 amp. 

Curve No. 4 shows generator terminal voltage vs 
generator field current at full load with generator at 
normal full-load speed, meaning that the a-c motor 
driving the generator has decreased in speed as the 
generator load was increased from no load to full 
load. It can be seen that since the speed of the gener- 
ator is not constant, its output voltage will be reduced 
with reduced speed and this reduction in output volt- 
age must be taken into account in considering a com- 
pensating circuit. 
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FIG. 11—Inherent d-c motor speed 
regulation. 
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FIG. 13—1Inherent d-c generator regulation 
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FIG. 12—Generator saturation curves at no 
load and at full load with added effects of 
armature reaction, generator armature IR 
drop and change of m-g set speed with load. 
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FIG. 14—Inherent adjustable-volt- 
age drive characteristics. 
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In Fig. 13, d-c generator terminal voltage vs per 
cent full load current in amperes are plotted to show 
inherent regulation of a typical shunt-wound gener- 
ator with fields arranged for separate excitation. Curve 
GC at 100 per cent load corresponds to the voltage re- 
uired for the drive motor connected to this generator 
to operate at 219 rpm. Curve B at 100 per cent load 
corresponds to the voltage required on the d-c motor 
connected to this generator to operate at 875 rpm. 
Curve A at 100 per cent load corresponds with the 
voltage required on the drive motor connected to this 
enerator to operate at 1750 rpm. 

Note that the difference in voltage from no load to 
full load is not equal for curves A, B and C. Curve C 
illustrates a motor-generator operating at a relatively 
low load, since it is operating at reduced voltage. The 
change in output from no load to full load will there- 
fore not be as great as is encountered at curves B and 
A where the motor generator set is becoming progres- 
sively more fully loaded. 

The “ideal” curves added in Fig. 13 would be those 
obtained if all of the previously discussed factors 
affecting generator regulation were properly com- 
pensated for. That is, if at any given voltage setting 
the load on the generator were varied, the terminal 
voltage of the generator would remain constant. The 
intersecting points of these curves correspond to the 
full-load motor speeds. Even if such ideal generator 
regulation were possible, however, flat regulation of 
motor speed would still not be obtained because com- 
pensation for the voltage drops in the lines and motor 
armature has not been made. 

In Fig. 14 drive motor rpm is plotted vs generator 
shunt field excitation voltage for a no-load and full- 
load condition. Since these curves take into account 
both motor and generator characteristics, they give a 
true picture of the range of generator shunt field ex- 
citation required to provide a speed range of 1750 to 
218 rpm full load and the required change in generator 
shunt field excitation to maintain flat speed regulation. 

The ideal adjustable-voltage drive would provide 
constant speed with change in load for any speed set- 
ting. To approach this ideal drive the magnetic ampli- 
fier is used as a means of supplying d-c excitation to the 
generator of the Century Selective Speed Drive. 

A comparison of regulation obtained with a stand- 
ard adjustable-voltage drive and that obtained with 
an adjustable-voltage drive incorporating the magnetic 
amplifier is made in Fig. 15. Only three speed settings 
were chosen in order that a clear picture could be 
presented. The characteristics of the magnetic am- 
plifier drive, due to the non-linearities of the various 
components, will be either slightly rising or ‘slightly 
drooping. However, compared to the regulation of the 
drive not provided with magnetic amplifier or other 
regulating types of control, performance is greatly 
improved. 

Since the distance from the d-c drive motor to the 
power unit at the actual installation site is seldom 
known, it is difficult to anticipate the IR drop in the 
conductors between the motor and the generator; con- 
sequently, IR compensation adjustment is provided 
for on the panel. 

Since the magnetic amplifier cannot reach true cut- 
off, as shown in Fig. 6, it was found necessary to in- 
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FIG. 15—Regulation curves of standard ad- 
justable-voltage drive with and without mag- 
netic amplifier control. 


corporate a small bucking field in the generator to 
cancel out the generator excitation provided by the 
magnetic amplifier at minimum output. This generator 
bucking field also cancels out residual voltage. 

In the Century Selective Speed Drive the d-c motor- 
generator set and control unit are housed in a sheet 
steel enclosure with air filter. Air is brought in through 
the filter by means of a fan driven from the m-g set 
shaft extension and discharged through the louvers on 
the opposite end. The cabinet is thereby pressurized 
and there is no leakage of dirt through the doors of 
the cabinet. Two-bearing m-g sets are used on drives 
30 hp and smaller. Four-bearing m-g sets are used on 
drives 40 hp and larger. The units are furnished with 
rotating, electronic or magnetic-amplifier exciter. 

One of the requirements of automatically controlled 
machinery or processes will be the ability to adjust 
speed exactly in accordance with the dictates of a 
master control unit which will examine and interpret 
variables such as temperature, pressure, moisture con- 
tent, weight, chemical state, and even color. The ad- 
justable-voltage drive incorporating one or more mag- 
netic amplifiers lends itself to operation in conjunction 
with such self-regulating systems incorporating feed 
back circuits, servomechanisms and regulators. The 
ability of the magnetic amplifier to function from a 
variety of controlling means and in turn to cause a 
variety of output instructions, combined with its rug- 
gedness and unwearing characteristics, will provide a 
very necessary tool to the application engineer. 0 0 0 





Symposium on Branch Circuits—Erratum 
In Fig. 5 of the article, ‘‘Branch-Circuit Protection in Multi-Motor Machines” 


(July, page 76), all fuses are shown as 125 amp. As explained in the text, 
a 20-amp fuse is actually used for the branch circuit containing the three 
auxiliary motors. 
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Cathode 


Followers 
As Control Elements 


Widespread use of sensitive controls has reawakened interest 


in the cathode follower—a tube amplifier having its load resistor 


in the cathode circuit. Main advantage over the conventional plate-loaded 


amplifier is an extremely high input impedance, making it an 


ideal first stage amplifier for low-level signals. 


Charles N. Fallier, Jr. 
Sylvania Electric Products Inc. 
ALTHOUGH ONE OF THE OLDEST vacuum-tube circuit 
configurations, the cathode follower was not used for 
many years because of the superior characteristics of 
the conventional plate-loaded circuit as a voltage am- 
plifier. The tremendous electronics research brought 
about by the Second World War again brought the 
cathode follower to light, but with many new and 
useful applications in industry as well as in communi- 
cations. This renewed interest in the cathode follower 
is due mainly to the fact that the input signals in 
many modern control circuits are extremely low in 
power level and are supplied by high-impedance de- 
vices. This is true of most transducer circuits, for 
example. Ideally, the first amplifier stage beyond the 
transducer should perform an impedance-changing 
function. It should present a high impedance to the 
signal so as to prevent overloading of the input de- 
vice, while acting as a low-impedance source of 
greater power for the next stage. These exactly are 
the distinguishing characteristics of the cathode 
follower. 

This circuit arrangement features high input re- 
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sistance and low input capacity. The net result is a 
very high input impedance which improves the fre- 
quency response of the stage driving the cathode fol- 
lower. Also, as a lighter load is placed on the preced- 
ing stage by the high input impedance, the output 
voltage and wave shape are less altered and, there- 
fore, show less distortion. On the other hand, the out- 
put impedance of the cathode follower is low. This 
means that it can directly match a low impedance load 
or line without the use of a transformer and its ac- 
companying phase-changing characteristics. A low- 
impedance device is inherently capable of good regu- 
lation, since its output voltage does not change with 
a varying load as much as that of a high-impedance 
source. 

Other features of the cathode follower are as 
follows: 

1. Input and output in phase. The grid and cathode 
are in phase with each other. The signal is not in- 
verted the 180 deg characteristic of the plate-loaded 
amplifier. This is of value when a signal of definite 
polarity, such as a pulse, must be changed from a 
high to a low impedance. 

2. Wide frequency response due to negative feed- 
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FIG. 2 (Right) — Four 
cathode-follower configu- 
rations required for vari- 
ous types of tubes. High- 
est input impedance of all 
(about 6 megohms) is 
shown by circuit D. 


FIG. 1 (Below) — Basic 
cathode-follower circuit 
with load resistor R, con- 
nected between cathode 


and ground. 





back. This characteristic should not be overlooked 
in the industrial field. High-speed counting, shutter 
testing or measurment of the speed strip steel past 
an automatic electronic width control in a rolling mill 
is dependent on the response time of the control 
circuits. 

3. Same bias and operating voltages as for plate 
loading. No special tables are required for cathode 
follower operation. Essentially, the load resistor is 
removed from the plate and inserted between the 
cathode resistor and ground. 

4. Voltage gain of less than 1.0, but with consider- 
able power gain. The cathode follower is capable of 
taking the output of a voltage amplifier and convert- 
ing it to a high current signal of considerable power. 
The actual magnitude of this power depends, of 
course, on the tube used. Although it does not amplify 
voltage, it can and does amplify current. Hence, it 
may be properly classified as a current amplifier. 

9. Lower plate resistance. This is important when 
a wide frequency response is needed as will be shown 
later, 

6. Greater damping when a_ transformer coupled 
output is used. 
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7. Lower distortion due to negative feedback. Dis- 
tortion is reduced by the same factor as that by which 
the gain is reduced, namely 1/(1 + A), where A is 
the gain of the tube without feedback. 

8. Simplicity and economy. The cathode follower 
in many cases eliminates the need for expensive 
transformers. 

It might seem that the voltage-gain characteristic 
(Item 4) would preclude application of the cathode 
follower for most purposes. But, since it is used pri- 
marily as an impedance changer and as a low-im- 
pedance source of considerable power, its advantages 
far outweigh this one limitation. 

From the basic cathode follower circuit shown in 
Fig. 1, it can be seen that the input voltage is equal to 
the grid-to-cathode voltage plus the output voltage, 
or: 


E, = £, + E, (1) 


For the more commonly used low-mu triodes, such 
as 6J5 and 6C4, the stage gain will normally run 
around 0.9 which accurately substantiates the equa- 
tion for the amplification factor of the cathode fol- 
lower given in Fig. 1. From this equation it can be 
seen why the gain of a cathode follower is always less 
than unity. 

Almost every type of receiving tube can be used 
as a cathode follower, except those having internal 
shields tied directly to the cathodes (such as the 
6AK5). Fig. 2(A) shows a cathode follower circuit 
using a high-mu triode. Such tubes are used in many 
industrial circuits and generally have an input signal 
limited to 1 volt or less. For this reason they are also 
ideal for use where small signal levels are to be em- 
ployed. As a cathode follower, the equivalent plate 
resistance at one section of a 6SL7 tube is only 720 
ohms, determined by the equation: 


R,! = R,/u +) (2) 


The output impedance is 618 ohms with the 220- 
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kilohm cathode load resistor, as given by: 
Z,=R, +R. (3) 


This is very low when compared to the output im- 
pedance of 37,000 ohms needed when the tube is used 
as a plate-loaded unit. Figs. 2(A) and 2(B) differ 
only in that they show that values of R, can be ex- 
tremely low. It is possible to reduce R, to a point 
where it is only a fraction of an ohm. Fig. 2(D) is a 
special case since it displays an abnormally high input 
impedance. In Figs. 2(A), (B), and (C), the input 
resistance is equal to the grid resistance or 1 megohm. 
The gain of the circuit in Fig. 2(D), however is 0.92 
and the input resistance is 6.1 megohms. The input 
resistance is greater than R, (1 megohm) because the 
voltage across R, is less than E,. There is a voltage 
drop across R, due to the plate current through the 
tube which is in opposition to the input signal. This 
opposing voltage acts as an added input impedance 
and this added impedance is greatly in excess of the 
resistance value of R,. The input impedance R’; is 
determined as follows: 


Ire = (Es — Ert)/R, 


Rt 
Now, En. =A Es ( a) 
Rz+ Rt 
Where A = voltage gain of the cathode follower 
Es Es R, 
Therefore, , R/ =— =- - 





Ire Es = Er 
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By substituting the values shown in Fig, 2(D) 
Eq. 4, we obtain a value of 6.1 megohms for the 
input impedance to signal voltage E,. 

A practical application of the cathode follower is 
in control circuits such as counters, timers and other 
devices that use photoelectric cells, Fig. 3. Because 
of the mechanics of the equipment with which they 
are associated, these cells must at times be situated 
remotely from the amplifiers. This introduces a prob- 
lem because the upper frequency response of the 
circuit in Fig. 3 is determined by the equation: 


in 
true 


3 


f =1/(@rRC) (5) 
where f = upper frequency response at the 3-db point 

R = load resistance 

C = shunt capacitance. 


The shunt capacitance across the output in a plate- 
loaded circuit would be a serious disadvantage if a 
fairly wide frequency response were required and 


the connecting cable were of any appreciable length, 
This te especially true of photoelectric circuits where 
R, is usually made as large as possible (up to 10 | 
megohms ) in order to obtain maximum E,,. In the cir- | 


cuit shown in Fig. 3, the cathode follower effectively 
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reduces the shunt capacity across R,, to a low value 
and allows a frequency response theoretically to the 
limit of the photocell used. The upper frequency limit 
of the circuit shown is beyond 10,000 cps. . 
Referring again to Eq. 5, the shunt capacitance in 
the cathode of the circuit shown in Fig. 3 affects the 
high-frequency response at the 3-db point where the 
capacitive reactance of this shunt is equal to the 
late resistance of the tube in parallel with the 
cathode load resistance. Because of the extremely 
small value of cathode follower plate resistance 
(R,/(u + 1) ), even large values of C can be tol- 
ated. 
Piet of the circuit is as follows. When photo- 
electric cell V, is energized by light, the current 
through it increases from its static or dark current 
condition. This increases the voltage drop across R,, 
driving the grid of V2 more positive. This is the equiv- 
alent of impressing a signal on the grid of Vo. Thus, 
the light source energizing the photocell furnishes the 
energy which determines the amplitude and fre- 
quency of current change in the photocell. From this 
ductuating current, an alternating voltage is derived 
which is converted into a low-impedance signal by the 
cathode follower. 

The cathode follower can also be used advanta- 
geously as the input of the remote amplifier shown in 
block form in Fig. 3. Here again, as a result of the 
high input impedance, the apparent shunt capacitance 
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FIG. 3—Application of the cathode 
follower in a photoelectric cell cir- 
cuit. Operation is independent 
of stray capacitance in leads. 
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FIG. 4—The cathode follower as a 
drive circuit for a thyratron. Latter 
is best driven from a _ low-imped- 
ance source because control grid 
draws appreciable current. 
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FIG. 5—Push-pull cathode follow- 
ers used as low-impedance drivers 
for amplidyne-type control circuit. 


FIG. 6—Three basic output stages 
for push-pull cathode followers. 
(A) Resistance coupling; (B) 
transformer coupling; (C) _ trans- 
former coupling for both input 
and output. ' 


‘ 
eteeeecees es « 









j 


AUGUST 1954 








across the input is further reduced. Although no volt- 
age gain is realized from the circuit, its use is more 
than justified. Thus, cathode followers are applicable 
to the input and output circuits of any long or short 
line carrying a control signal where frequency re- 
sponse is of paramount importance. Vibration pickups 
and noise analyzers are other examples of sensitive 
control and measurement devices where the signal 
source may be at a distance from the amplifiers. 

Triode thyratrons are best driven from a low-im- 
pedance source because the grids of such tubes draw 
current, therefore requiring a well regulated signal 
source. The cathode follower is admirably suited to 
this application by virtue of its being able to change 
a relatively high-impedance signal from a_ voltage 
amplifier to a low-impedance signal of considerable 
power. This is especially true when a power am- 
plifier tube is used. Fig. 4 shows a basic circuit of 
this type. 

In normal operation, the thyratron is cut off by 
biasing the control grid with a negative voltage to 
a point where the tube will not conduct. When a 
positive signal of sufficient magnitude is applied to 
the control grid, the tube conducts and the grid loses 
its control. The output usually charges a capacitor 
whose time constant is of such length that it will 
discharge through its load before the next pulse is 
applied to the control grid of the thyratron. In this 
case, the capacitor load behaves as a spark gap. Once 
the capacitor has discharged, the negative bias on the 
grid of the thyratron once more takes control, and 
the tube is again cut off until the next cycle. 

It is possible for such circuits to work at the rate of 
many thousands of cycles per second. For example, 
the sweep oscillators used in commercial oscilloscopes 
usually have an upper frequency of 30 ke. Circuits of 
the type shown in Fig. 4, as well as in almost all 
thyratron circuits, require a positive pulse which is 
best applied by pulse generators and associated flip- 
flop circuits to get as sharp a pulse as possible. The 
6L6 cathode follower in Fig. 4 is capable of supplying 
such a pulse at a low impedance and a magnitude of 
70 volts with extremely good regulation. 


Push-Pull Circuits. Another example of the use of a 
cathode follower as an impedance changer is shown 
in Fig. 5 where push-pull cathode followers are used 
as low-impedance drivers. This circuit has been suc- 
cessfully used for many years to furnish the desired 
low-impedance signal to high-efficiency audio output 
tubes where some grid current may be drawn. Audio 
amplifiers perform the same function whether they 
drive loudspeakers or 1000-watt vibration testers, or 
whether they amplify signals from phonograph car- 
tridges or vibration pickups. In many cases, the cir- 
cuits are identical. Therefore, the cathode follower 
is ideally suited to drive amplidyne-type power am- 
plifiers. These circuits are rarely operated as class A 
amplifiers. If the amplidyne control field were re- 
placed by the primary of a push-pull output trans- 
former, it would be equivalent to an audio-amplifier 
power-output stage using cathode-follower drives. 

Cathode followers make ideal audio output stages. 
A majority of the phonograph equalizers and tone- 
control circuits used today in preamplifiers have a 
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Characteristics of Tubes as Cathode Followers 


Tube type 


Plate voltage 

Screen voltage 

Grid voltage 

Plate resistance tetrode, ohms 

Primary load impedance, ohms 

Secondary load impedance, ohms 

Turns ratio 

Effective tetrode generator impedance, ohms 
Damping factor tetrode 

Plate resistance as triode, ohms 

Effective triode generator impedance, ohms 

Damping factor triode 

Plate resistance as cathode follower, ohms 

Effective cathode follower generator impedance, ohms 
Damping factor cathode follower 

Increase in damping factor of triode over tetrode 
Increase in damping factor of cathode follower over triode 


Increase in damping factor of cathode follower over tetrode 


cathode follower output stage. Such a circuit provides 
a low-impedance output on the order of a few hun- 
dred ohms without the use of a line transformer. 
Although there is no effective damping in a resistance- 
coupled cathode-follower output stage, this is of small 
importance when it is working into the grid of a class 
A tube such as used on the input of a high-quality 
audio amplifier. In an industrial d-c amplifier, the 
cathode follower makes an ideal low-impedance out- 
put. This circuit has also been used successfully for 
output stages in audio power amplifiers with and 
without output transformers. In an industrial power 
amplifier, the output transformers may also be dis- 
pensed with, depending on the type of service in- 
volved. 

Fig. 6 shows three basic push-pull cathode follower 
output stages. That shown in Fig. 6(A) is resistance 
coupled, while that of Fig. 6(B) is transformer cou- 
pled. The circuit of Fig. 6(C) is transformer coupled 
on both the input and output sides. When extra 
cathode bias is needed in the circuits of Figs. 6(B) 
and 6(C), a resistor is added between the transformer 
center tap and ground. The circuits of Figs. 6(A) and 
6(B), with their superior damping characteristics, 
have interesting possibilities as drivers for vibration 
testers. A vibration tester is essentially a super-power 
loudspeaker with the voice coil attached to a platform 
to convert the signal into motion rather than sound. 
Many companies have small vibration testers con- 
structed from “woofer-type” loudspeakers with the 
cones removed from the voice coils. 

Magnetic oscillographs, recorders and contro] sys- 
tems all can use variations of Fig. 6 for better damp- 
ing characteristics, leading in turn to less distortion. As 
an illustration, a pen recorder motor acts both as a 
generator as well as a motor. Its impedance also 
changes with frequency and this change is, of course, 
reflected back to the plates of the output stage. 

The impedance of any output tube, in simple terms, 
is in parallel with the reflected impedance of the out- 
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put transformer and its load. If one of these im. 
pedances is ten times as large as the other, a great 
change in the larger impedance will have little effect 
on the impedance of the combination. The output 
tube acts as a damping resistance to its load. The 
lower the plate resistance of the output tube, other 
things being equal, the greater the damping. This 
greater damping will keep the load to a nearly con- 
stant impedance and, thus, tend to reduce response 
peaks and distortion. 

As a working example, the 6L6 tube is used both as 
a beam-power tetrode and as a triode with the screen 
connected to the plate. It can also be used as a triode- 
or tetrode-cathode follower. The plate resistance of 
the 6L6 with 300 volts on the anode and 200 volts 
on the screen, with 12.5 volts bias, is 35,000 ohms. 
The load impedance is 4500 ohms for this point of 
operation. If it is desired to couple this to a 50-ohm 
recorder, a transformer is required with an impedance 
ratio of 50:4500 or 1:90. The effective generator im- 
pedance is therefore 35,000/90 — 388 ohms, and the 
damping factor is 50/388 (0.129. As a triode with 
the screen tied to the plate, the plate resistance be- 
comes 1700 ohms. The effective generator impedance 
is now 1700/90 18.8 ohms and the damping factor 
is 50/18.8 — 2.66. 

As a cathode follower, the equivalent plate resist- 
ance, using Eq. 3, is found to be 1700/9 = 189 ohms. 
The effective generator impedance is 189/90 = 2.10 
ohms. The damping factor is 50/2.10 = 23.8. It is 
assumed that the same load of 4500 ohms is used in 
all cases. A comparison of triode operation with beam 
operation shows a damping factor increase of 388 /18.8 

20.6. The increase from beam-power operation to 
cathode-follower operation is 388/2.1 = 184.7. These 
characteristics as well as the characteristics of several 
commonly used vacuum tubes are shown in the table. 


Recorder Pen Drive. A good working example of a 
high .current push-pull, cascaded cathode-follower 
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FIG. 7—Circuit for a power amplifier designed to FIG. 8—Schematic wiring diagram of a 
drive a dynamic pen recorder. At balance, there is no cathode-follower phase shifter. Working 
current flow between cathodes of V3 and V4. range is almost 180 deg. 


sistors tied to their respective cathodes. This makes 








| the plates of V1 and V2 negative with respect to the 
cathode of V3 and V4 and correctly biases the grids 
of V3 and V4. When the circuit is balanced, there is 
no current flow between the cathodes of V3 and V4. 
The transformer can be dispensed with since the cir- 
| cuit can be designed to work directly into almost any 
load up to several thousand ohms. However, the 
transformer does serve to isolate the recorder from 
. the high d-c voltage on the order of several hundred 
volts on the cathodes of V3 and V4. This is a distinct 
advantage if the recorder is at any distance from the 
amplifier. When both are packaged as a unit, one end 
of the transformer secondary may be grounded. 
Fig. 8 shows a cathode-follower phase-shifter cir- 
cuit which has a working range of almost 180 deg. 
' This unit is especially adaptable to systems where the 
error and reference signals of control equipment must 
be phased for proper operation. Because there is no 
5 FIG. 9—Vector diagram showing phase re- phase inversion from the grid of V1 to the grid of V2, 
1 lationships of impedances in phase-shifter no inverter stage is needed. 
cireuit of Fig. 8. As R, represented by OB, The cathode follower phase shifter shown in Fig. 8 
S TRONS, ghee eagle af the Pemenes pe is based on the theorem that the phase difference be- 
dance ZRL also changes. : : : é 
r tween an inductance and resistance in parallel is an 
angle of 90 deg. In the vector diagram, Fig. 9, OA 
, eceeeecocs PR CHOSE SHE CE SHES EES is the reactance XL of inductance L: OB is the resist- 
; ance of R; OD is the impedance ZRL of OA and OB 
) in parallel; and OE is the reactance of XC chosen to 
s power amplifier making use of the aforementioned equal 42 XL. The sum of the impedance ZRL and XC 
1 characteristics is shown in Fig. 7. This particular unit is the radius Z which in this case is equal to XC of a 
1 was designed to drive a dynamic pen recorder but semi-circle of constant magnitude. A phase angle of 
3 it is equally adaptable to many other uses, with or —90 deg to +90 deg is noted as R changes from O 
) without an output transformer. Tubes V1 and V2 are _ to D. The voltage E, is equal to E because of the con- 
> biased by the 300-ohm resistor and the 300-ohm po- stant magnitude. In view of the large inductance re- 
] tentiometer in the cathode circuit. Since this resistor quired, this type phase shifter is best powered from 
and potentiometer carry the combined plate currents a low impedance such as the output of a cathode 
of all four triodes, the potentiometer also acts as a follower. oog 
1 balance control for the entire circuit. i ac ec ee 
r Tubes V3 and V4 are biased by the 1000-ohm re- iacie Mla 120 me atte io hander ingsey Fecal oa oe 
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Thermistors vs 


Thermocouples 


For ‘Temperature Measurements 


A critical evaluation of the thermoelectric properties of the old and well-known 


thermocouple and the newer thermistor. Parallel calibration tests show greater 


sensitivity, higher stability, and shorter thermal time lag for the thermistor. 


R. P. Benedict, Development Engineer 
WESTINGHOUSE ELECTRIC CoRPORATION 


TEMPERATURE is a common denominator in the design 
of practically all electrically energized equipment. 
Performance characteristics or economic factors often 
dictate optimum or limiting operating temperatures. 
It follows then that measurement of temperature is 
one of the most important functions of a design engi- 
neer. 

Of the many devices available for temperature 
measurements at various locations on and within elec- 
trical equipment, the thermocouple is among the most 
versatile and for this reason it has been very exten- 
sively used. In recent years, another temperature 
sensitive device, the thermistor, has been undergoing 
development. It, too, has certain highly desirable char- 
acteristics for measuring temperatures and it is find- 
ing increased application for such purposes. The 
thermocouple and the thermistor have some charac- 
teristics in common and they have been used in many 
similar circumstances. In an effort to evaluate the 
temperature measurement characteristics of the ther- 
mistor relative to those of the thermocouple, a series 
of comparative tests was undertaken and as a result, 
several general observations and recommendations 
can be made. 

Both the thermistor and thermocouple systems are 
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suitable for measuring temperatures with a degree of 
accuracy of +0.2 F, but much greater care is needed 
for the thermocouple system when this very small 
degree of uncertainty is required. 

Both the thermistor and the thermocouple measur- 
ing junction are subject to aging. However, thermistor 
characteristics tend to become more stable with usage, 
while thermocouples tend to become less stable. Thus, 
a pre-aged thermistor will retain its calibration longer 
than would a thermocouple. 

At temperatures less than 580 F, thermistors are 
superior to thermocouples for obtaining precise meas- 
urements. Above 580 F, thermistors age rapidly and 
should not be used where a high degree of precision 
is required. 

For general temperature measurements where un- 
certainties of 1 to 5 deg are acceptable, the thermo- 
couple is satisfactory. 

The thermistor system provides a secondary oF 
working standard of temperature which is inherently 
more sensitive, and which has a more rapid response 
to temperature changes than does the thermocouple 
system. Also, because of circuit simplicity and ther- 
mistor stability, it is more dependable than many 
other temperature measuring systems. 

The test procedures used in investigating the ther- 
moelectric properties of these two devices are de- 
scribed in the following paragraphs. 
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Test Procedure. Independent systems were estab- 
lished for the thermistor and the thermocouple. E Each 
system was set up to satisfy the most exacting require- 
ments of the respective devices. Each was subjected 
to similar conditions, employing similar and appro- 
priate precautions against any uncontrolled variables, 
especially those which might favor one or the other 
system. The equipment used is shown in Fig. 1. It 
consisted of a temperature controlled oil bath, ice 
baths for the thermocouple reference temperature 
source, control switches, indicating potentiometer, and 
the devices themselves. 

The two systems were calibrated under static con- 
ditions to obtain the relation between output voltage 
and temperature. The accuracy of this static calibra- 
tion is affected by the depth of immersion of the 
standard thermometer in the heated medium, and to 
a lesser extent by the immersion of the thermistor 
and thermocouple themselves. The sensitivity and re- 
peatability of both devices were checked. It is often 
necessary to measure temperature under changing 
conditions and correction factors must be applied to 
the static calibration for precise measurements due to 
the thermal time lag of the sensing elements. Also, if 
the temperature of a moving stream of air having a 
velocity in excess of about 200 ft per sec is to be 
measured, it is necessary to apply a correction factor. 


Thermocouple Circuit. Temperature measurement 
by means of the thermocouple system is based upon 
the measurement of the net electromotive force gen- 
erated by two junctions of dissimilar metals when one 
junction is held at some known temperature, and the 
other junction is subject to the temperature whose 
value is desired. The circuit of a thermocouple system 
is shown in Fig. 2. The dissimilar metals chosen - 
this test are iron and constantan. No. 30 (0.010 i 
diam) solid wire obtained from Brown Se niae 
Company under the designation 9B3C5 was used, 
together with copper wire to the indicating poten- 
tiometer. The measuring junction was formed by fus- 
ing the iron and constantan wires together. It is 
important to keep this junction as small as possible 
since the response to temperature change is a direct 
function of the junction’s physical size. The reference 
junctions were formed by soldering the iron wire to 
copper wire, and the constantan wire to copper wire. 
The size of the reference junctions is not critical be- 
cause the reference temperature remains at a con- 
stant value. 

The reference temperature source consisted of 
Dewar flask filled with a mixture of ice and water and 
packed in a cork-filled pail. Glass tubes filled with 
clean moisture-free mercury were immersed in the ice- 
water mixture. The reference junction was placed in 
a mercury-filled tube to reduce erroneous emf’s to a 
minimum. The ice bath temperature was measured by 
means of a 25-40 F thermometer, certified at the ice 
point to +0.00 F. A potentiometer type indicator was 
used to measure the voltage generated by the thermo- 
couple to obtain a high degree of precision. 

The selector switch is located between the reference 
junctions and the indicating potentiometer, rather 
than between the measuring junction and a single 
reference junction. The reason for this is to avoid 
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any undesired thermoelectric junctions, and erroneous 
results, which would occur with the switch between 
the junctions. 


Thermistor Circuit. Temperature measurement by 
means of thermistors depends upon the variation of 
the resistance of the thermistor. This is indicated by the 
measurement of voltage or current in specified por- 
tions of the associated circuit. In these tests, the varia- 
tion in voltage drop across a fixed precision resistor 
in series with the thermistor is related to the tempera- 
ture. It is measured by means of the indicating poten- 
tiometer. The circuit is shown in Fig. 3. 

Because any current passing through a thermistor 
will result in self-heating due to the I2R loss, it is 
importé unt that the maximum current permitted will 
not increase the thermistor temper: ature by an amount 
greater than that consistent with the measuring accu- 
racy desired. This current is of the order of 50 micro- 
amp for an accuracy of +0.2 F. 

The thermistor chosen for use in these tests was the 
Victory Engineering Corporation Type 51A1, which is 
the same as the Western Electric Type 14A. It con- 
sists of a small piece of semiconductor material, with 
two copper lead wires, contained within the end of 
a glass cylinder as shown in Fig. 4. Its resistance 
ranges from about 50,000 ohms at 100 F to 200 ohms 
at 500 F. The curve of resistance vs temperature is 
shown in Fig. 5 


Probes. The probes used were identical for both 
thermistor and thermocouple for the purposes of the 
test. They consisted of stainless steel tubes 12 in. long 
and % in. in diameter as shown in Fig. 6. The meas- 
uring element was placed close to the tip, whose 
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FIG. 4—Thermistor element is contained at end (left) of glass rod 


through which lead wires extend. 


Element itself, less than 4g in. in 


diameter over protective glass bead, is shown at lower left. 


FIG. 5 (Left) — Curve showing 


variation of resistance of thermistor 
with temperature. 


FIG. 6—Probes for thermistor (top) and thermocouple (bottom) 
are almost identical. Element is located in tip at right end of %-in. 
stainless steel tube 12 in. long. 





geometry is shown in Fig. 7. The measuring junction 
of the thermocouple was ummatead to the reference 
junctions by continuous lengths of the iron and con- 
stantan wire, rather than by means of the conventional 
plug and jack, to avoid the undesired thermoelectric 
junctions as mentioned in connection with the selector 
switch. 


Calibration. In each of the two systems, the voltage 
output is depende nt only upon the temper rature at 
the tip of the probe containing the sensing element. 
For the systems to be of walen: the unique relation 
of the value of the voltage to the temperature must 
be determined. The calibration method of these com- 
parative tests makes use of an oil bath, whose tem- 
perature can be controlled in conjunction with a 
mercury-in-glass thermometer whose calibration is 
known to be accurate. Calibration curves for the Type 
14A thermistor and the iron-constantan thermocouple 
are shown in Fig. 8. Note the greater sensitivity of 
the thermistor as compared with the thermocouple. 
The calibration curve of the thermistor is divided into 
a high and low range by means of precision resistors 
in series with the thermistor and the fixed resistor 
across which voltage drop is measured. 

The use of a calibrated thermistor or thermocouple 
is influenced by several factors which must be con- 
sidered for precise results. The characteristics of ther- 
mistors and thermocouples change with use and the 
temperature to which they are subjected. If tempera- 
ture is to be measured under other than static condi- 
tions, allowance must be made for thermal time 3g. 
When the temperature of moving air is measured, 
may be necessary to apply a correction factor a 
the velocity exceeds 200 ft per sec. 
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Immersion Errors. Glass thermometers are designed 
for use under a particular condition of immersion of 
the stem in the medium under investigation. Accurate 
calibration of thermistors and thermocouples requires 
that the standard glass thermometer be used under 
the specified conditions, or that a suitable correction 
be applied. 

The thermistor and thermocouple measuring ele- 
ments were held at essentially constant immersion 
throughout the test. However, a check was made on 
the effect of probe immersion by using one thermistor 
probe at fixed immersion and a second one at various 
degrees of stem emergence. The temperature differ- 
ence indicated between the two probes in no case 
exceed 0.1 F on either the range from 50 to 80 F 
or from 180 to 200 F. 


Thermal Time Lag. If a temperature sensing ele- 
ment is within an environment whose temperature is 
rising, the sensing element will indicate a given tem- 
perature some time after it has actually been attained. 
If the rise is at a constant rate, the time in seconds 
required for a temperature to be indicated is called the 
thermal time constant. It may also be stated as the 
number of seconds the sensing element lags behind 
the changing temperature. However, a changing tem- 
perature is a dynamic quantity and its actual value is 
difficult to determine. A practical method for obtain- 
ing the thermal time constant must then be inde- 
pendent of changing temperature. An analysis for 
such a method is given in the appendix and a descrip- 
tion is outlined below. 

If a thermal element (thermometer, thermistor, or 
thermocouple) is transferred suddenly from some 
temperature to a constant higher temperature, the 
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indicated temperature rises logarithmically with time. 
It is analogous to the curve of rising voltage across a 
capacitor in an RC circuit or rising current through 
an inductor in an RL circuit when the input voltage 
is constant. The time constant of such an electrical 
circuit is known to be the time required for the log- 
arithmic curve to reach 63.2 per cent of its maximum 
value. The thermal time constant is also the time 
required for the indicated temperature to reach 63.2 
per cent of its maximum value. 

As an example, a thermal element at room tempera- 
ture is plunged into an oil bath whose temperature is 
held constant at 220 F. At the time 120 F is indicated 
a stop watch is started and readings made at 5-sec 
intervals until a value near 220 F is reached. A curve 
such as shown in Fig. 9, is then plotted. The tempera- 
ture interval (220 — 120) is multiplied by 1/e, or 
36.8 per cent, and the answer subtracted from 220 F 
to give 183 F. The time required for the indicated 
temperature to rise from 120 F to 183 F is determined 
from the plotted curve. This time, in seconds, is the 
thermal time constant of the system under consid- 
eration. 

The time constant of a thermoelectric sensing ele- 
ment may be determined by presetting the potenti- 
ometer to a voltage corresponding to the temperature 
interval times 1/e, and noting the time required for 
the galvanometer to pass through the zero or balance 
point. ; 

Examination of Fig. 9 shows that the time constant 
for the thermistor used is 3 sec, for the thermocouple. 
4 sec, the glass thermometer, 11 sec, and an armored 
glass thermometer, 24 sec. Tests made with air as the 
medium showed that the time constant for thermistors 
and thermocouples to be under 2 sec. It should be 
noted that these figures apply only to the individual 
elements tested, and they are not to be applied to 
other elements of the same or different type. 

The figures given above for the thermistor are for 
the Type 51A1 only; other types are known to have 
much faster response. For instance, Type 51A2. 
which is also glass enclosed but only one half as 
thick as the Type 51A1, should have a time constant 
about 49 of the Type 51A1. 

The application of the thermal time lag is illus- 
trated in the following examples. Let a thermometer 
having a thermal time lag of 24 sec indicate 100 F 





124 


when the temperature is increasing at the rate ot y 
deg per min. This means that the actual temperature 
was 100 F 24 sec ago. Since the temperature js rising 
2 F every minute, the present temperatures is: 

9 

100F +2 a dees 

60 
Thus, the dynamic error of the thermometer for a 
temperature rise of 2 deg per min is 0.8 F. The 
thermal time lag for a typical thermistor or thermo. 
couple is about 3 sec. In this case the present tem. 
perature is: 


100 F + 2 X - = 100.1 F 
60 
and the dynamic error is 0.1 F. In general, if the rate 
of change is held constant for 3 or 4 times the thermal 
time lag, the dynamic temperature error is equal to 
the thermal time constant times the rate of change of 
temperature. The dynamic error is, of course, added 
to the indicated temperature for rising temperatures, 
and subtracted when it is dropping. 

In determining the calibration for rate of change in 
temperature, the most straightforward approach is the 
watch-thermometer method. This, plus the use of a 
continuously adjustable autotransformer to control 
the bath heaters, allows the establishment of ve 
constant rates of temperature rise which are suitable 
for tests of this type. Another method uses two sens- 
ing elements having different thermal time lags. The 
difference of the voltage outputs of the two elements 
can be related to temperature change of rate by a 
calibration test. 


Time Drift. The characteristics of both thermistors 
and thermocouples shift when exposed to high tem- 
peratures for lengthy periods of time. For thermistors 
the resistance change varies logarithmically with time 
with higher temperatures accelerating the change. 
This suggests that if thermistors are subjected for 
several days or weeks to temperatures somewhat 
higher than those to be encountered in actual use, the 
major portion of the change would have occurred. For 
thermocouples, the change in voltage output becomes 
greater as the exposure time to high temperatures is 
increased. Over a 3-month period in which thermistors 
and thermocouples were exposed to 200 F for about 


FIG. 8—General curves of temper- 
atures vs output voltage of therm- 
istor and thermocouple. Note the 
greater sensitivity of the thermistor. 
Precision resistors in series with the 
thermistor determine the temper- 
ature range. 
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FIG. 7—Geometry of the probe tip. For 
measurements close to a surface, it may 
be modified by removing 0.2 in. from 
tip so that element is flush with end. 
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15 hr, thermistor shifted a maximum of 0.2 F, while 
the thermocouple shifted 0.3 F. However, when new 
elements were tested and aged for 100 hr at 500 F, 
the thermistors still shifted only 0.2 F while the ther- 
mocouples shifted twice as much, or 0.6 F. 


Corrected Temperatures. An example will illustrate 
the meaning of the term corrected temperature. A 
thermometer indicates 186 F with a 15 F stem ex- 
posure while a thermistor indicates 14.65 mv with a 
temperature rate of increase of 1 F per 4 min. The 
thermometer has a calibration correction of +-0.1 F 
according to its certificate, an immersion correction of 
+0.2 F for 15 F stem exposure, and a thermal time 
lag of 24 sec. The thermistor has a temperature coeffi- 
cient in this range of 0.25 mv per degree F and a 
thermal time constant of 3 sec. The corrections to be 
applied to the indicated temperature are given below. 
For the thermistor: Thermal time lag correction. 

3 1 

— X- = 0.0125 F 

60 4 
For practical purposes this is insignificant and is 
neglected. 

For the thermometer: Internal correction, +-0.1 F; 
immersion correction, +-0.2 F; thermal time lag cor- 
rection, 

24 ] 
— X-= +0.1F 
60 4 
Total correction is equal to +0.4 F which makes the 


corrected temperature as indicated by the thermistor 
186.4 F. o0a0 
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Appendix 


THE mathematical analysis is given here of a practical method 
for determining the thermal time constant of a temperature 
indicating system. Consider an oil bath at a constant tempera- 
ture into which a thermal sensing element, initially at a tem- 
perature lower than the bath is suddenly immersed. As the 
indicated temperature of the element approaches the actual 
temperature, the rate of change decreases. This is shown to 
be a logarithmic function by the following simplified analysis. 

The heat flow through the coating or film surrounding the 
element during a certain time is equal to the heat stored in the 
element during that same time. Thus, 


dT 
hA(Tr — T) = me — (1) 
dt 
where h = film thermal conductance 
A = effective surface area of film 
Tr = constant temperature of bath 
T = indicated temperature at time f 

m = mass of sensing element 


c = specific heat coefficient 


i dt T dT 
J oo J le Ff ” 
O T2 0 Tr a - 





me 
Tt. = lump constant = — 
hA 
t Tr —T 
—~= — loge a (3) 
T? r— Te 
— t/t 
Tr —T = (Tr — The (4) 


This says that re is the time in seconds required for the differ- 
ence between the element temperature T and the bath tem- 
perature T;to be reduced to 1/e of the initial difference. This 
time is easily determined by experiment. 

If Eq. 2 is rearranged thus 


dT 
Tr —_- T -n(~) 
dt 


then the temperature lag (Tr — T) is equal to ro times the 
rate ef change of temperature. For constant rate conditions, 
T2 represents the time lag in seconds between environment 
temperature and indicated temperature, and is equal to 7}. 
Therefore, it is also equal to the thermal time constant. 0 O O 
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FIG. 9—Comparison of thermal time lags of ther- 
mistor, thermocouple, glass thermometer, and 
metal-armored glass thermometer. Measuring ele- 
ments at room temperature were immersed oil 
bath held constant at 220 F. Time in seconds 
required for indicated temperature to rise from 
120 F to 183 F is value of thermal time lag. 
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Cost Reduction 


Through Design 


The designer has direct control over a sizeable portion of the total 


production costs. Herein, six basic principles are defined that can be 


applied during the design stage to reduce manufacturing costs and 


insure producibility under the most favorable conditions. 


Eugene E. Hansen 
Assistant Manager of Standard Practices 
ArmMaA CorporaTION, Garden City, N. Y. 


DESIGN OF ANY PRODUCT is a compromise between the 
functional requirements and the production costs. If 
function only be stressed and the production costs 
disregarded, these uncontrolled costs will, (1) make 
the product unsaleable, (2) prevent the manufacturer 
from receiving contracts as a result of submitted bids 
or (3) cause an operating loss. Of course, if too much 
consideration is given to costs, it may result in a cheap 
product at the expense of functional requirements 
and the manufacturer will experience equally bad 
conditions. 

It is the engineering department's responsibility 
to design products, functionally satisfactory, which 
may be manufactured as inexpensively as possible. 
The factory is responsible for producing them to the 
engineering requirements in the most economical man- 
ner. 

At the Arma Corporation there is a production de- 
sign section® within the engineering department 
whose prime objective is to act as a balance between 
the design requirements of function and cost and to 
guide design as far as possible toward the most 
economical manufacturing methods. Previously it has 
been the practice to call upon past experience to 
attempt to improve the design from a production cost 
standpoint. This general type of cost analysis did aid 
much in reducing manufacturing costs, but it must 





*See “Designing Electrical Equipment for Production’’, Exvecrricat Manurac- 
Turinc, September 1953, page 116. 
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cost 
Monufocturing cost 


FIG. 1—An increase in product performance ; 





beyond the acceptable range may price the 
product out of the market. 





be admitted that because of inadequate information 
decisions were often made on the basis of opinion 
and guesswork. 

In order to properly cost analyze a design, all guess- 
work should be eliminated and judgment made as 
a result of applying predetermined, actual costs. Fur- 
thermore, by reducing the whole into the smallest 
elemental costs reasonable from an analysis point 
of view, the chances for error become increasingly 
less and no cost-contributing factor escapes investi- 
gation. 
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FIG. 2—All the factors entering into the “producibility” of a product are charted here. The cost factors 
under the control of the design engineer are shown at the top. 


Before launching into a study of cost analysis as 
applied to engineering design, let us analyze what 
costs make up the selling price of a product and the 
position of engineering cost analysis in respect to the 
other cost control work done in a normally function- 
ing plant. 

The selling price, or estimated cost, is comprised 
of a number of unit costs listed below: 

1—Direct Manufacturing cost (prime cost) 

A—Material cost 
B—Direct labor cost 
C-Special tooling cost 
D—Direct burden cost 
2—Special allowance costs 
A—Material (scrap, trim, etc.) 
B—Labor (inefficiency, lost time, etc. ) 
C—Tooling (breakage, rework, scrap, ete. 
D—Direct burden (waste of power, small tools, 
cutting oils, etc.) 
3—Engineering costs 
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4—Operational planning costs 

5—Indirect burden costs (overhead minus direct 

burden) 

6—Special costs (packaging, shipping, etc.) 

7—Profit. 

Direct manufacturing costs are generally listed as 
standard costs or costs for which the product could 
be built if proper controls are held over each one 
of the sub-costs. 

Special .allowance costs are allowances that must 
be made in establishing the selling price (or bidding 
price) due to variable conditions in the factory. These 
costs are generally figured from past performance 
records and are included to cover the expense result- 
ing from the deviations from standard costs. As such 
they are a direct measurement of the efficiency of 
the factory’s work, and they are generally listed as 
separate items so that management will have an 
accurate picture. 

Engineering costs and operational planning costs 
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are generally unique with each product. While they 
may be considered as indirect burdens they should not 
be listed as such since indirect burdens are generally 
prorated as percentages of direct labor time whereas 
neither engineering nor planning time is realted 
thereto. 

There are several different functional groups gen- 
erally employed to control costs or expenditures. A 
brief discussion of the most important ones follow. 

Cost estimating is a function performed by a group 
which must evaluate each of the six product costs 
plus the profit for one of two reasons: first to deter- 
mine if it is profitable to build a particular product 
and the second to establish a selling price. This group 
may also indirectly control what outside work the 
company accepts or what products it makes. A sec- 
ondary function is that of evaluating submitted bids 
from vendors or subcontractors and aiding in the 
placement of work jobbed out. 


Function of Cost Analysis 


A second functional group deals with cost analysis. 
Such groups are different from the estimating group 
in that they are concerned only with one or two of 
the seven items of total cost. Their main purpose is 
to study, measure and seek to reduce product cost 
factors. 

Cost analysis should be applied during the design 
of a product so that inexpensive materials and methods 
can be used. Engineering requirements will deter- 
mine the material cost and what methods of tooling 
and labor methods may be used. Engineering cost 
analysis attempts to minimize material cost and direct 
design so that the tooling and labor methods may be 
called for by the operational planning section in 
accordance with the quantity of production scheduled. 

Simply designing for inexpensive methods of man- 
ufacturing does not mean that they will be applied. 
For this reason cost analysis of the various methods 
must be applied during the operational planning 
stage. The two main items of cost this type of cost 
analysis controls are special tooling and direct labor 
cost. The cost of one must be balanced against the 
cost of the other so that their total for the whole 
order, or cost per piece, is the smallest possible. 

After the part has been designed and planned for 
inexpensive materials and methods of manufacturing 
it is necessary that further cost control be exercised 
over the actual manufacturing to see that these costs 
are met. This control is maintained by the factory cost 
analysis group which compares the predetermined 
direct manufacturing costs with the actual costs. This 
group controls the second item of total cost, namely 
that of special allowances. 

Overhead costs are generally thought of as all ex- 
penses involved in the operation of a company not 
directly chargeable to material, direct labor or special 
tooling. This is probably too general a grouping to 
permit investigation or reasonably accurate measure- 
ment. For this reason various costs generally included 
in this group, such as direct burden, allowance costs, 
engineering planning and others, are segregated and 
the remainder are considered to be indirect burden. 
Indirect burden includes all general expenses such 
as heat, light, clerical work, management and other 


128 





costs not directly caused by the manufacturing of the 
product. There are many ways of prorating this jp. 
direct burden. In plants operating at near capacity 
production the most common method is to figure jt 
as a percentage of direct labor time. Obviously, aq. 
justments as to “what the traffic will bear” are neces. 
sary in many instances. 

Special costs as to expenses involved in crating, 
packaging, shipping, special handling and processing 
as well as others should be considered separately since 
they are the result of special consideration and are 
not related to any of the other costs. 

Engineering design has influence over only one of 
the above seven units of total costs of a product, 
namely, the direct manufacturing cost. The only quan- 
tities that will have to be measured and controlled 
here are the cost of material, direct labor, special tool- 
ing costs and the direct burden involved. Of these 
four costs the only one over which engineering has 
complete control is the direct material cost. 

Material Cost. In determining the material cost of 
a product or part, it is necessary to obtain the purchase 
price per square, linear, or cubic unit as delivered. 
This price will include cartage. It is then necessary to 
determine how much actual material is required and 
its cost. To this must be added an allowance for scrap, 
resulting from trim etc., and also an allowance for 
spoilage. Both of these allowances should be held to 
a minimum, but a certain amount of excess material 
is generally necessary for forming and various other 
purposes. 

Direct Labor Cost. The direct cost includes only 
the expenses resulting from man-hours of work ac- 
tually expanded during production to physically alter 
the appearance or characteristics of the item. Direct 
labor on production parts includes setup time (part. 
tool, or machine) as well as actual operational time. 
For experimental or custom made parts a third item 
of labor time is equally important, namely handling 
time, since many operations are performed by a single 
person who must hand carry the parts himself. In 
quantity production handling time is usually charged 
to overhead. The smaller the quantity of production 
the greater percentage of total cost is made up of 
direct labor. 

Special Tooling Cost. Special tools such as drill jigs, 
milling fixtures, dies and the like which must be made 
or procured to be used in manufacturing a product 
must be charged to that product. When a single tool 
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FIG. 3—The part that simplification can play in the design stages to reduce manufacturing costs. If re- 
design is done in the latter stages, savings are questionable all along the line. 


is used for several units its cost should be prorated 
over each in proportion to the number of parts made of 
each unit. If large scale quantity production is being 
considered, it is necessary to determine how many 
tools of each type will be needed as determined by the 
die life or quantity of units each tool is capable of pro- 
ducing per day. 

The type of tooling and extent of tooling will be de- 
termined jointly by the design and anticipated pro- 
duction. Since adequate tooling tends to reduce direct 
labor time, the greater the quantity production the 
greater the tooling expense that can be tolerated to 
realize an overall saving. Close tolerance requirements 
of engineering design make expensive tooling man- 
datory and should be avoided if function, anacahbe 
or interchangeability demands will not be adversely 
affected. The complexity or excessive number of parts 
materially increases the tooling costs. 

It is obvious that a balance must be maintained be- 
tween the direct labor cost and tooling cost. Generally 
speaking, for custom built and experimental produc- 
tion, the labor cost is high and the tooling cost is rela- 
tively low, while for quantity production the antithesis 
is true. 

Direct Burden. These costs are expenses directly 
caused by producing a certain unit and not charged 
against it at any of the other three costs. Thus, power, 
machinery depreciation, machinery maintenance, 
small tools’ cost, etc. are direct burden costs. These 
costs are generally figured on the basis of direct labor 
time or machine operating time. Inspection obviously 
is a direct burden cost and will vary with each part. 
Inspection costs should be figured as a direct burden 
cost from standard time infor mation established on 
inspection procedures. 

Other costs not included in any of the four previously 
mentioned costs are. supervision, work routing, the 
hecessary paper work, and additional personnel serv- 
ices. Since such indircet expenses are generally small 
and difficult to evaluate they are usually ignored in 
cost analysis work, but are included in overhead costs 
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when making a cost estimate of a final design for de- 
termining its selling price. 

Cost Control. In every field of product manufactur- 
ing the designer has direct control over a sizeable por- 
tion of the total production costs as evidenced by the 
percentages shown in the table on page 128. These 
averages have been compiled over a period of approxi- 
mately two years at Arma. The control that the ye 
group has over these items of cost is extended: (1) by 
careful application of cost principles during design 
and (2) by coordinating the economic principals of 
design with the tool planning and factory departments. 
Simply designing for economy does not insure that 
economy will be realized unless the tooling opera- 
tional planning and fabrication are executed in accord- 
ance with the basic thinking behind the design. 

Some explanation of the origin of the figures in the 
table is necessary. Take the cost of materials. When the 
physical and electrical requirements of the application 
have been determined by the designer it is a relatively 
simple problem for him to choose the most inexpensive 
materials satisfying the requirements and to determine 
the actual price per piece. The designer's contro] still 
is only a certain percentage of the total cost of the 
material. The purchasing department also can control 
the selection of a vendor for the material. The factory 
also controls the material cost by careful study of trim, 
scrap and economical manufac ‘turing processes. As a 
matter of fact, the largest percentage of the material 
cost can be placed in the manufacturing department. 
Therefore, engineering designers can control only 15 
per cent, purchasing 25 per cent and the manufactur- 
ing department 60 per cent or a total of 100 per cent 
for materials. 

The same logic would apply to engineering costs. 
The designer does not control costs of research and 
development, administration, testing, blue printing, 
etc. All of these costs must add up to 100 per cent 
and the designer can conceivably control only 15 per 
cent of these costs. When all percentages that the 
designer may have control of have been listed, then 
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we can generalize that the designer has about 30 per 
cent control of the total cost of a product. 

Until recently, in the manufacture of military analog 
computer type instruments the development of an ad- 
vanced instrument alone often was sufficient accom- 
plishment to insure the procurement of additional con- 
tracts. Today, price competition, coupled with pro- 
ducibility requirements, make it necessary to obtain 
maximum instrument performance for a minimum cost. 
Fig. 1 shows an approximate performance curve plotted 
against costs. Point A represents a fairly good balance 
between performance and cost. Pont B is representative 
of a poor balance since the 10 per cent performance 
increase over the acceptable amount increases the cost 
100 per cent and places the instrument far out of the 
competitive price range. 

Producibility. The Military Services define produci- 
bility as “. . . a characteristic of a product which per- 
mits its rapid production to a standard specification 
at rates which will enable a contractor to meet mobi- 
lization requirements within a specified period.” 

The producibility of a given design is dependent 
upon two factors: 

1—Design Producibility. The inherent attribute of 
the design rendering it capable of efficient production, 
the rate of which may be rapidly accelerated and main- 
tained. 

2—Factory Producibility. The ability of a factory 
to produce efficiently and promptly and to rapidly 
accelerate and maintain rates of production. Design 
producibility, in addition to being a most important 
factor in itself, has influence on the producibility of 
the factory. 

The primary principles involved in designing for 
producibility are: 

1—The conservation of manpower and materials. 

2—The most efficent use of existing production 
equipment and facilities. 

3—Maximum standardization. 
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The design approach to producibility is accomplished 
primarily by the application of the cost reduction 
principles summarized in the chart, Fig. 2. 

Generally speaking, there are six basic Principles 
that may be applied during the design stage to reduce 
costs. 

1—Simplification. The fact that 75 to 85 per cent 
of military instrument fabrication costs are incurred in 
assembly operations is indicative that such designs 
can and must be simplified. Any designer can produce 
a complicated and costly design but it takes a good en- 
gineer to attain optimum performance with a simple 
design. Simplification should start as early as the 
basic concept of the instrument and follow on through 
the final detail design. Dollars can be saved by simpli- 
fying details, but hundreds, or even thousands, of dol- 
lars can be saved by reducing the complexity of 
assembly and component design. (See Fig. 3) In addi- 
tion to the advantages pointed out, simplification also 
means easier maintenance and repair, a very attractive 
quality to the customer. 

2—Proven Design and Practices. Past experience 
has fairly well established that actual instrument costs 
follow the cumulative average curve of Fig. 4 when 
plotted against quantity. This curve is based on the “80 
per cent Learning Curve” theory accepted throughout 
the industry. The “Basic Cost” curve represents the 
sum of all the work elements of production and may be 
considered to represent the standard time cost. The 
basic cost will reduce somewhat as tooling is increased 
but essentially remains the same regardless of quantity 
after a hundred or so units. 

The shaded area between the two curves represents 
the cost of learning by the shop and the corrections of 
errors by engineering, planning, tooling and manage- 
ment, and its effect on productive labor. In small quan- 
tity production this learning may cost several times 
as much as the actual production labor or basic cost 
itself. 

The designer has considerable influence over the 
cost represented by the shaded area. Inherently, a 
newly designed product has sufficient production prob- 
lems without designing in unnecessary ones. Carrying 
over from past models as many proven design practices, 
features, installations, parts or even complete assem- 
blies as possible will materially reduce the amount of 
trial-and-error learning and subsequent cost. Progress 
in developing new fabrication methods or in advanc- 
ing instrument design need not be impeded by the use 
of proven designs and practices. New designs based 
on, or developed from, proven designs have a better 
chance for success than an entirely theoretical design. 


Practical Assemblies. An assembly must have cer- 
tain qualities to be considered practicable. It must 
have an assembly breakdown which will permit easy 
handling, accessibility of installed parts and fasteners 
and require a minimum fabrication time. A practicable 
assembly employs assembly methods which offer the 
most functional advantages for the least cost. The as- 
sembly of successive subasssemblies must economically 
employ interchangeability principles or adjustments 
to compensate for tolerance build-ups or misalign- 
ments. Assembly design should attempt to shift the 
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Coming to grips with specific design factors: Are shock and 


vibration isolators always effective? What is the optimum location 


for components? What are the requirements for chassis construction ? 


What pitfalls lie in component structural defects ? 


Kenneth E. Woodward, Harold M. Forkois 
NAVAL RESEARCH LABORATORY 


GENERAL CONSIDERATIONS dealing with design of 
equipment for resistance to shock and vibration were 
discussed in Part I of this article.* Equipment damage 
data derived from a Naval Research Laboratory 
evaluation program were introduced and analyzed. 
In this concluding part of the discussion, specific ques- 
tions will be raise ad in regard to effectiveness of shock 
mounts and vibration isolators, component specifica- 
tion, and chassis design. 


Shock-Mount Effectiveness 


Inevitably, the question of the effectiveness of 
shock mounts on equipments arises in discussions of 
shock and vibration dx images. The use of shock 
mounts is not a preventé itive for all of the d: images 
which result from shock and vibration phenomena. 
Too many designers rely on them to prevent failures 
in some mysterious manner, instead of improving the 
equipment design. 

Table II provides data for a definite scrutiny of 
shock mount effectiveness. It summarizes the test re- 
sults of equipments evaluated according to BuShips 
Specification 40T9. Since a single specification is con- 
sidered, testing conditions are consistent. 
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Moreover, 


ee 


* Se , 
See page 86, July issue. 


AUGUST 1954 


the table distinguishes between light- and medium- 
weight, shock-mounted and non-shock-mounted, elec- 
tronic and non-electronic equipments. The satisfactory 
or unsatisfactory conclusions shown are those applied 
to the individual equipment. A satisfactory conclusion 
does not mean that no damages are induced as a 
result of shock and vibration; rather it means that a 
particular unit was acceptable even though damages 
occurred, provided the manufacturer was willing to 
modify the design to overcome deficiencies revealed 
by the tests. 

For all equipments tested, lightweight shock- 
mounted equipments were 85.4 per cent satisfactory 
for vibration and 80 per cent satisfactory for shock. 
Similar percentages for the non-shock- mounted equip- 
ments were 88.9 per cent and 90.0 per cent respec- 
tively. For electronic, shock-mounted, lightweight 
units, 76.5 per cent were satisfactory for vibration and 
78.6 per cent for shock. Respective percentages for 
similar non-shock-mounted units were 90.9 per cent 
and 100.0 per cent. 

Higher satisfactory percentages for non-shock- 
mounted electronic units under vibration would be 
expected owing to less vibration amplification caused 
by the shock isolators. St urtling, however, is the fact 
that higher satisfactory percentages for shock condi- 
tions were obtained for electronic units tested without 
shock isolators. 
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Logically, the question of complexity of the individ- 
ual equipments arises at this point to account for 
the seeming discrepancy. To analyze this factor more 
thoroughly, all of the electronic equipments sub- 
jected to 1-, 2-, and 3-ft hammer blows on the light- 
weight, high-impact, shock machine were grouped in 
25-lb ranges, and the average number of meters, 
relays, vacuum tubes, and chassis were determined 
for both shock-isolated and non-shock-isolated equip- 
ments. It was assumed that the quantity of these com- 
ponents would be indicative of the relative complex- 
ity of the systems. The maximum and minimum 
conclusion percentage values for the ranges were of 
the same order of magnitude. It was not indicated 
that the average shock-mounted electronic equipment 
was more complex than the average non-shock- 
mounted electronic unit for the lightweight category. 

A comparison from Table II could be made for 
medium-weight equipments, but the results would be 
spurious because of the lack of similarity in the units 
of each category. The great majority of the medium- 
weight shock-mounted units were packaged, box- 
shaped, electronic equipments with base and bulk- 
head shock-isolators. Non-electronic antenna assem- 
blies comprised the majority of the non-shock- 
mounted units. Low satisfactory percentages for the 
non-shock-mounted medium-weight units resulted 
primarily because of fractures in pedestal assemblies. 
Generally, current medium-weight electronic equip- 
ments require shock-isolator protection. However, a 
power supply system weighing approximately 500 lb 
was successfully shock-tested without isolators. 
Mounts were not used because resonance in one of 
the horizontal directions of vibration could not be 
raised above the highest testing frequency with the 
unit mounted on resilient isolators. 


Tests on Lightweight Equipment 


As a further approach to the problem of shock- 
mount effectiveness, shock damages resulting to light- 
weight equipments considered in the investigation are 
presented in Fig. 3. The parameters of the chart are 
shock-machine adapter, type of mounting, direction 
and height of hammer blows. Each of the tests shown 
in the chart (Tests A, B, etc.) is based on 100 equip- 
ments (by extrapolation) for direct comparison. The 
number of individual tests comprising the graph, in- 
cluding the percentage of tests performed on elec- 
tronic equipments, is given in the lower right-hand 
corner. Certain specifications required 2-, 3-, and 4-ft 
hammer drops instead of 1-, 2-, and 3-ft drops, and 
these higher drops are appropriately identified. 

Most of the non-electronic equipments were tested 
under A, B, E, and F although a few electronic units 
were included in B, E, and F. Most of the lighting 
equipments*® were tested under B with a few tested 
under A and E. Tests C and D embraced the majority 
of the electronic units. Because most of the equip- 
ments included in tests other than C and D were 
rather dissimilar in nature, attention is centered on 
tests C and D. 

The determination of the relative complexity exist- 
ing between shock-mounted and non-shock-mounted 





* Table I, in Part I, contained a tabulation of all equipments tested (electrical 
and non-electrical). 
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electronic units is also in question here. It will be 
observed that fewer damages resulted to units tested 
without isolators under C than to those tested op 
isolators under D. Hence, from the standpoint of both 
the number of damages suffered by the average equip. 
ment and the final average test conclusion, those i 
tested without shock isolators appeared more Satis- 
factory. This apparent discrepancy is explained sim. 
ply by the conclusion that better design techniques 
for shock and vibration were used in those equipments 
tested without isolators. 

Too often designers, realizing their equipment 
would be equipped with shock isolators, neglected to 
take those design precautions they would have taken 
had they known no shock-isolator protection was to 
be provided. Obviously then, shock isolators often 
promote a false sense of design security. 

Continuous attention must be directed toward the 
small details as well as to the major design considera- 
tions. Many of the damages shown in Table I (Part ] 
of this article) were the result of an oversight. For 
example, many fractures occurred in structural mem- 
bers because bolt holes or other openings were inad- 
vertently placed in highly stressed areas. Failure re- 
sulted because of stress concentration, not because 
the members were underdesigned. 


Trends 


Trends in current shock and vibration design are 
toward no shock isolators on lightweight units. Con- 
sequently, vibration amplification is reduced to a 
minimum by leaving off the shock isolators, yet shock 
protection is obtained by virtue of the design itself. 
Incidentally, 250 Ib is normally considered the divi- 
sion between light- and medium-weight equipments. 

In the testing of lightweight equipments, well built 
from a shock and vibration standpoint, difficulties 
which do develop are generally localized. If the prob- 
lem involves a structural deficiency, necessary modi- 
fications are normally self-evident. Maloperation 
caused by components can ordinarily be isolated to 
one or two items and appropriate remedies applied. 

Because of the complexity of medium-weight elec- 
tronic systems, most of them require shock-isolator 
protection; accordingly, the designer must be con- 
scious of the vibration problems which result from 
their use. 

An internal view of lightweight electronic equip- 
ment tested on a shock-test machine without utilizing 
shock isolators appears in Fig. 4. (The machine itself 
was illustrated as Fig. 1 in Part I of this article.) 
Aluminum spacers were employed to offset the equip- 
ment from the shock table. This unit of equipment 
contained 65 miniature vacuum tubes, 3 normal-size 
tubes, a 2-in. cathode-ray tube, a crystal, and numer- 
ous transformers, and weighed approximately 200 lb. 
Because resilient mounts were not used, resonant fre- 
quencies were placed safely out of testing frequency 
ranges and transmissibility ratios did not exceed 2:1 
at the maximum test frequency of 23 cps. 

Performance under shock was extremely satisfac- 
tory, better even than under vibration. Unitized 
chassis construction used in the design eliminated 
chassis resonances by virtue of the short loaded spans. 
All of the transformers are mounted low to drop the 
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TABLE II—RESULTS OF VIBRATION AND SHOCK TESTS ON ELECTRONIC AND NON-ELECTRONIC EQUIPMENT 








































(Tests under BuShips Specification 40T9) 








Vibration tests Shock tests 
cxusshinnsiilihlapiesiibeaieied dae aes Sa 
i Type of equipment Satisf  Unsatisf No. of Satisf. Unsatisf No. of 
ft (%) (%) tests (%) (%) tests 
: All Equipments 
Shock-mounted: 
Lightweight 85.4 146 48 (35.4)* 80.0 20.0 20 (70.0)* 
Medium-weight 56.3 43.7 16 (81.3) 84.2 15.8 19 (89.5) 
Non-shock-mounted: 
| Lightweight 88.9 WW 72 (30.6) 90.0. 10.0 50 (36.0) 
Medium-weight 60.0 40.0 10 (20.0) 57.2 428 7 (28.6) 
Electronic equipments only 
Shock-mounted: 
Lightweight 76.5 23.5 17 78.6 21.4 14 
Medium-weight 46.1 53.9 13 82.4 17.4 17 
Non-shock-mounted: 
Lightweight 90.9 9.1 22 100.0 0.0 18 
Medium-weight 50.0 50.0 2 50.0 50.0 2 | 
* Figures in parentheses represent per cent tests on electronic equipments. 
center of gravity, thus helping to raise horizontal transformers should be located as near to the deck as 
rocking modes of vibration. This equipment is an ex- possible, and for equipments with bulkhead stabil- 
cellent example of what can be done using currently izers, as near to the bulkhead as practical. Locating 
available components and good design techniques. the center of gravity of the equipment close to the 
Lighting fixtures, both incandescent and fluorescent, | mounting surfaces helps to reduce vibration amplifi- 
require shock-isolators. Currently the Navy is using cation (in testing ranges) caused by the low-fre- 
steel U-type isolators, formed from flat stock, which quency rocking modes of vibration. 
deform permanently under high-impact shock. This Rigidity is particularly important in cabinet con- 
shock protection for lighting units is necessary be- _ struction. It has often been observed in equipments of 
cause of the fragility of the filament structures. Equip- good form factor (and of course in those of poor) that 
ments that have a large part of their volume taken low rocking resonances result because of lack of stiff- 
up by a cathode-ray tube generally require the pro- ness to rocking motions. Relatively little difficulty is 
tection offered by isolators. There may be other in- had with mount resonances for translational modes of 
stances in which isolators are necessary but these can vibration. A horizontal section view taken across a 
be reduced by good design technique. typical cabinet would generally show a type of con- | 
: : struction which, under a rocking mode of vibration, 
Design Recommendations would behave much like a four-bar-linkage except 
The first and most important consideration in elec- for the absence of hinged corners. 
tronic equipment should be the cabinet or supporting Cabinet stiffness for rocking vibrational modes de- 
structure for the system. A very general empirical pends therefore on the stiffness of the joints. Hori- 
| dimensional relationship for box-shaped equipments, zontal braces extending between the diagonally op- 
; having isolators attached to the base only, suggests posed corners of the structure and located in each 
that the height of the unit should not exceed the plane containing horizontal frame members effectively 
° minimum distance between shock isolators. The depth increase the structural stiffness of the cabinet without 
of shipboard units, for example, employing stabiliz- a large weight increase. 
, ing mounts on the rear bulkhead should not be Shock isolators must be attached to the frame or 
greater than the breadth. Natural frequencies of 25 close thereto, not to an unsupported area of the skin 
y cps for those equipments of average mass distribution, | over the frame. For maximum benefit for rocking 
l whose dimensions do not exceed the previous relation- modes of vibration, stabilizing mounts should be lo- 
ships, usually can be obtained using commercially cated on the rear panel of the cabinet in a plane of 
available isolators. Greater height and depth dimen- __ horizontal crossbracing. The ability to “tune” or vary 
d sions can be tolerated in non-isolated units. resonant frequencies of an equipment by changing 
d In cabinet design, mass distribution is important in isolator stiffness is important since the correct isolator 
: obtaining the proper resonant frequencies. In ship- stiffness cannot be determined accurately in the de- 


board equipment, specifically, heavy objects such as sign stage because of unknown mounting surface rig- 
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FIG. 3—Shock damages according to type of mounting, direction, and blow on the 
lightweight, high-impact machine for the 


idity. However, an increase of isolator stiffness will 
not produce significant changes in the mount fre- 
quency of the system when the parts to which the 
mounts are attached lack stiffness. 

Ball bearing slides to facilitate the servicing of 
chassis have recently been placed on the market. One 
section of the slide is attached to the cabinet; the 
other section is designed to permit tilting of the 
chassis for inspection or repair. No serious objection 
from a shock and vibration viewpoint is raised against 
slides but it is highly desirable that the weight of 
the chassis be removed from the slides when in the 
closed position. 

Tapered pins or dowels, attached to the cabinet 
frame, sliding into close-fitting, corresponding rein- 
forced mating members secured to the rear of the 
chassis, prevent its bouncing during vibration and 
reduce the intensity of the shock load on the slides. 
The front of the chassis can be properly supported by 
standard knurled thumb screw fasteners. With this 
arrangement, the weight of the chassis is supported 
by the tapered pins and the knurled fasteners, not 
by the ball bearing slides. 

Chassis design and component location must be 
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electronic and non-electronic equipment. 


considered concurrently to evolve a design compatible 
to both shock and vibration requirements. Under 
shock, the more fragile components (such as vacuum 
tubes ) when located in the center of the chassis have 
the benefit of maximum chassis deflections, whereas 
the more rugged and massive components when dis- 
tributed around the edges enjoy a stiffer vibration 
mounting. High vertical resonances are more easily 
obtained with this type of component location. 

In packaged equipments, consisting of two or more 
stacked chassis, the power supply is usually and wisely 
mounted on the bottom. Mounting transformers on the 
lowest chassis produces a lower center of gravity 
and eliminates the need for “beefing up” more than 
one chassis. Low vertical chassis resonances caused 
by the heavy transformer loading require that power 
supplies be reinforced with shallow U-channels or 
other shallow extruded sections extending along the 
chassis mid-section. If this reinforcing is not installed 
during initial fabrication, the complexity of the wiring 
might prohibit it later as a modification. 

Chassis supporting only vacuum tubes or other light 
components, seldom require additional reinforcing, 
although for exceptionally large chassis some type of 
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ribbing effectively raises the vertical natural tre- 
quency. Often holes are cut in the center of chassis to 
yermit air circulation for cooling or heating purposes. 
These can lead to complications ot stress concentra- 
tion and lowered resonances. Consequently the choice 
of hole locations and their detrimental effects in 
respect to stiffness should be carefully considered in 
the design. 


Component Selection 


The choice of a particular component should be 
soverned as much as possible by its ruggedness. Ten 
different capacitor designs may perform satisfactorily 
for static conditions but all of them may not do so 
under shock and vibration. As an example, a common 
type of capacitor damage is broken leads inside the 
housing, resulting when the core is not adequately 
supported. Vibration causes the core to bounce, sub- 
pecting internal wiring to fatigue. Some capacitors 
are attached to the chassis by L-type mounting brack- 
ets which are vulnerable to fatigue fractures in the 
bend. Minor as these damages may seem, they can 
and do cause maloperation of the equipment. 





FIG. 4—Good example of electronic equipment de- 
sign for resistance to shock and vibration. This 
unit gave an excellent account of itself under test 
even though no shock isolators were used. 


Transformers that have mounting studs attached 
directly to the iron core are best for shock and vibra- 
tion. Many transformer manufacturers provide mount- 
ing studs attached to the housing only. Under high 
impact shock the studs are often pulled out of the 
housing or the housing is deformed. If the mounting 
bolts are secured to the core instead, the large inertial 
forces are removed from the relatively weak housing 
which then serves only as a reservoir for the cooling 
or potting compounds. 
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Ruggedized meters are available for many applica- 
tions; however, when none is available for particular 
circumstances, steel-cased meters (nonruggedized ) if 
mounted in the center of a panel where the greatest 
deflections occur, stand a better chance of surviving 
shock than molded phenolic-cased types. Large stiff 
rubber grommets, if used to float the meters on the 
panel, will help to reduce the shock transmission. 

Wiring and pigtail breakages create a major design 
problem, and damage of this sort is particularly pro- 
voking and serious because of the long delays and 
sometimes elaborate equipment required to isolate 
the failure. Refined treatments of the problem are 
presented in the general equipment specifications and 
will not, therefore, be discussed. In brief, the impro- 
vision of a wiring harness for the equipment and the 
inclusion of sufficient slack to accommodate the rela- 
tive motions occurring in shock will greatly simplify 
the problem. 

Fastener damage in equipments whose resonant 
frequencies are out of testing ranges is minor. Rivets, 
screws, and bolts (and/or welding) are preferred 
types of fasteners; the various quick-release devices 
are special-purpose fasteners that carry only light 
loads, and hence they are not normally desirable. 
Definitely, lockwashers should be used in conjunction 
with screws and bolts. The star type appears to be 
inferior to the split-ring lockwasher. Impact loadings 
cause the surface of soft materials such as aluminum 
to deform under the tips of the star washer thus re- 
sulting in a loose fastener. 

Other problems too numerous to detail are also 
created because of shock and vibration. If, however. 
the basic structure is wisely designed and the com- 
ponents are intelligently chosen, the problems that 
do develop can normally be conveniently handled 
during the final tests. 

In conclusion, laboratory tests, based on actual field 
operating conditions, indicate that damages due to 
shock and vibration are basically mechanical. Conse- 
quently, elimination of these damages in new equip- 
ments depends on the application of known mechan- 
ical principles while the equipment is in the design 
stages. Damage resistance must and can be a function 
of design with less reliance placed on the shock- 
isolator crutch. OoO0 
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Compactness and Accuracy in 





An Industrial Timer 


Everett R. Brown, Senior Engineer 
AUTOMATIC TEMPERATURE CONTROL Co., INC. 


MarKET stupiEs had indicated the need for a panel- 
mounted industrial interval timer having certain func- 
tional features: compactness, accuracy, reliability, 
ease of servicing, flexibility in circuit arrangements, 
adaptibility for plug in, and good appearance to fit in 
with modern contro] panel designs. Such objectives 
had to be met while keeping the construction sim- 
plified for ease in production and to keep costs within 
competitive range. The final design is pictured in 
Fig. 1. 

For compactness, it was decided to make the “pack- 
age” envelope of cylindrical shape so that it could 
be inserted through a circular hole in the panel from 
the front. Size of the cylinder was governed largely 
by the projected area of the synchronous timing 
motor, which for flexibility in customer choice was 
set at three different makes. Profiles of these motors 
and gear cases indicated that the minimum panel 
mounting hole could be held under 3% in. diam. Fur- 
thermore it was required that mounting means should 
not be visible from the front. Protection against en- 
vironmental conditions was also a factor. This called 
for a completely new design approach in comparison 
with existing conventional timers. 

One answer might have been to house the com- 
ponents in a sealed can held by a large nut against 
the back of the panel. This possibility was ruled out 
because of inherent lack of serviceability and the 
added cost of bringing in sealed leads. Instead a 
cylindrical slip-on housing is employed in conjunction 
with two neoprene O-rings to effect clamping action 
and a dust seal. As indicated in Fig. 2, one O-ring is 
used as a back-up ring for the panel mounting clamp 
which seats the cover plate by screw compression on 
three studs. The other O-ring seals the cover to rear, 
one-piece mounting block for the motor and ter- 
minals. To remove the cover a vinylite pull tab is 
provided on this O-ring. Housing is a rolled paper 
laminate, phenolic impregnated, having high impact 
strength. The terminal block is compression molded 
of Plaskon Alkyd 440-A a glass fiber reinforced plas- 
tic with good arc resistance, high impact strength 
and dimensional stability. 
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FIG. 1—Front and rear views of miniatur- 
ized industrial timer designed for panel 
mounting. 


Structurally the front flange plate for mounting the 
instrument against the panel opening is a high tensile 
alloy aluminum die casting (Alsiloy No. 9). From an 
appearance point of view the problem was to attach 
the decorative plastics cover to this plate without 
visible fasteners, yet make it readily detachable be- 
cause the cover incorporates dial faces which need be 
changeable for different time scales. Molding in screw 
thread inserts from the rear would have been an ob- 
vious answer, but would have made a time consuming 
changeover job; too, front visibility of screws would 
impair the eye-appeal objective for the product. In- 
stead, the device of an expanded rubber sleeve, Fig. 
3, in a cylindrical pocket was adopted. With the spe- 
cial nut shown, two turns of the screw is sufficient 
to tighten each sleeve. 

Cover itself is a one-piece molded acrylic plastic 
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FIG. 2—Outline of timer showing O-ring 
seal at rear and back-up O-ring for panel 
mounting clamp. 


with a second surface decoration consisting of dark 
maroon paint on the back side to hide irregularities 
in the surface contours. The bezel rings are vacuum 
metallized to simulate a plated appearance. Dial 
markings and numerals are hot stamped on the back 
side with maroon tape. An acrylic plastic was chosen 
because it inherently provides a non-shatterable in- 
strument face. Putting the dial markings on the rear 
surface of the cover places it next to the setting 
hand, thus improving accuracy by minimizing paral- 
lax. In addition, the curvature of the front surface of 
the plastic is so designed that it provides some lensic 
concentration of the light on the dial surface, to 
increase the illumination. By the further provision of 
a highly reflecting white vinylite surface behind the 
pointers, the overall visibility of pointers and dial is 
increased, 
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The setting knob was chosen after much considera- 
tion; keeping its size to a minimum yet providing 
optimum degree of grip, for ease of adjustment, even 
with a gloved hand. It is 1% in. in diam. 

Basically a motor operated reset timer consists of 
a synchronous clock-type motor connected through 
gearing and a clutch to a setting hand on a circular 
dial. The motor is started by pushbutton or remotely 
by some device like a limit switch, pressure switch 
or relay. Clutching is performed by a solenoid, and 
snap-action switches are tripped mechanically at the 
end of the timed cycle to stop the motor and operate 
other circuits. The pointer should then return to its 
original setting; the faster this reset action, the better. 

From a manufacturing point of view, it is desirable 
to be able to interchange motors, say one from a 
15-sec range to one with 2 min range. Furthermore, 
the customer might have preferences. Hence the new 
timer was designed to accept three different makes of 
motors (Cramer, Haydon or Synchron) requiring no 
modifications in the therminal block on which the 
motor is mounted. With the Synchron, one mounting 
ear has to be removed for clearance purposes in in- 
serting the timer body through the panel opening. An 
idler gear must also be added to make up for differ- 
ences in motor pinion location. 

Clutch problems in the past have dictated the ne- 
cessity for periodic observance of clutch faces for 
proper engagement and for wear. To provide ready 
accessibility for a panel-mounted timer posed a dif- 
ficult problem. The conventional friction clutch or 
toothed clutch of small diameter is invariably buried 
within the drive mechanism. The solution was to 
make the clutch the final link between indicating 
pointer and timer drive plate, thus bringing it into 
the dial face where it is continually under observation. 
This design treatment therefore affords a desirable 
means for checking operational functioning of com- 
ponents (clutch engagement and trip out, motor, con- 
trol switch actuation) without need for removal of 
timer for such inspection. 

As seen in the photograph, Fig. 1, and in the cross- 
sectional view, Fig. 4, there is a projection on the 
rear of the pointer tip that is an element of a one- 
tooth clutch that is pulled into engagement with a 
neoprene O-ring in a retainer groove on the driven 
clutch plate. This novel arrangement eliminates link- 
ages between pointer, clutch and trip-out mechanism 
since the clutch tooth also acts as a switch tripper 
bar at the end of the timed period. 

Embedment of the tooth in the ring provides an 
accuracy of engagement not obtainable with metal 
multiple tooth clutches. Because of the elastic nature 
of the neoprene there is no meshing problem. Tests 
show that timing cycles are capable of being repeated 
within deviations of less than 0.1 per cent. A further 
advantage of the resilient clutch over the friction 
clutch is that the tooth is partially enveloped with 
neoprene so that holding is not wholly dependent 
upon friction nor upon the holding force. Examina- 
tion of the O-ring after a million test operations 
showed it to be in a condition indistinguishable from 
an unused ring. 

Rapid reset is a desirable feature on any timer in 
today’s high production processes. In order for this 
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plate, also reset spiral spring. 


FIG. 5—Exposed side view 
of timer shows clutch actu- 
ating linkage and_ control 
switch tripper arm. 
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FIG. 6—Arrangement of load contacts on solenoid. 
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reset time to be as near instantaneous as possible, 
short of using an inertia-free indicator such as a 
-cathode-ray tube, the mechanical rotating parts doing 
the resetting should have the smallest possible fly- 
wheel effect. Low inertia will also reduce impact at 
the end of reset and eliminate the rebound oscilla- 
tions of the resetting pointer at the zero point. Since 
the clutch of this unit is adjacent to the moving 
pointer, it is easy to keep the inertia low. No gears 
or linkages rotate during reset. All the spring energy 
of reset is used to rotate the pointer and its shaft 
only. Thus, the pointer gets back fast. Rebound is 
non-existent or indiscernible. In addition to effecting 
this through low-inertia design, a seriger aid is of- 
fered through the incorporation of a nylon torsion 
spring contained within the set- abla r assembly. Se- 
lection of nylon was due to its impact absorbing 
qualities and torsional flexibility. 

Reset spring, also seen in Fig. 4, is a spiral type 
mounted behind the main timing gear. 

Clutch is actuated by a solenoid through linkage 
and a rocker arm that ‘applies tension to the clutch 
shaft through a_ helical spring cupped at each end. 
(Fig. 4) By using one solenoid link and a double 
rocker arm, Fig. 5, flexibility is provided for direct or 
reverse action timing. With the link in the top posi- 
tion as shown, the unit is direct acting and will reset 
on power failure. By moving the link to the lower pin, 
reverse action is obtained (non-reset on power fail- 
ure). In the latter position, force on the clutch must 
be maintained equivalent to that provided by solenoid 
action in the direct-acting position. This static force 
must be provided by the solenoid return spring, which 
therefore must be adjustable. This adjustment is made 
available through a hook slide and screw whose head 
protrudes through the rear terminal block. This same 
screw can be used for adjustment of contact wipe on 
the load circuit contacts as well as for low voltage, 
if field conditions require. The solenoid has been de- 
signed for operation on voltages as low as 80 volts 
a-c, when the nominal rating is 115 volts. 


Before i Reset if 
start delay is 
desired 





FIG. 8—Chart of typical time cy- 
cles handled through five circuits. 


Flexibility in set-up is also carried into the design 
of the timer control contacts. Following standard 
practice, two precision snap-action switches were 
chosen because of their compact size and proven re- 
liability. Common actuator, governed by the indi- 
cating pointer, is a hinged plate made of 0.020 in. 
stainless steel of No. 4 temper to supply the needed 
strength and spring action at the tip. Independent 
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adjustment of these switches, seen in Fig. 5, is ob- 
tained by means of hollow-head setscrews in Elastic 
stop nuts. By varying the set-screw setting one switch 
can be set to be actuated either ahead of or after the 
basic time cycle to handle signal lights or warning 
bells. Spring action in the actuator also aids in synchro- 
nizing the snap-action switches when desired. 

Load contacts are actuated by the solenoid which 
thus becomes a DPDT relay, Fig. 6. The problem here 


L1 






a. 


L2 
* Optional internal jumper may be removed for special circuits 


FIG. 7—Schematic wiring diagram of timer interval cir- 
cuits and controlled circuits. 


is to obtain long service life by conservative contact 
rating and at the same time provide ease of replace- 
ment. Contacts are 4 in. diam silver, normally capable 
of carrying 15 amp but conservatively rated at 10 
amp, non-inductive load for long life. Both sets of 
stationary contacts are screw mounted and can be 
interchanged if no replacement contact is available. 
Likewise the moving contact spring assembly can 
be readily removed by screwdriver for replacement. 
Contacts can be readily inspected by slipping off the 
cylindrical housing. 

From the earliest conception of the timer it was 
decided that the unit should conform with NEMA 
Standards for Industrial Control, particularly as _re- 
gards electrical spacing. The rear terminal block has 
barriers both external and internal, wherever electri- 
cal leads are brought through the enclosure. These 
barriers provide for * in. over surface between ter- 
minal points. Internally, this spacing is likewise main- 
tained, as well as % in. minimum through air between 
all exposed electrical connections and any non-elec- 
trical metallic parts. Since none of the internal metal 
is exposed when the unit is completely assembled, 
and the unit is held to the panel with a clamping 
ring which does not contact any metal part of the 
timer, the problem of grounding is of no consequence. 

To achieve the maximum amount of circuit flexi- 
bility, ten terminals are provided, as seen in the rear 
view, Fig. 1. The arrangement in a semicircle around 
the outer edge of the rear cover block takes full ad- 

vantage of the space available and lends itself to a 
(Continued on page 320) 
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Sensitive Voltage Inverter and Amplifier 


Erle B. Renwick, Jr. 
Denville, N. J. 


VERY SMALL d-c voltages, of the order 
of 10 microvolts, are sometimes dif- 
ficult to measure rapidly, or to use 
for control purposes. One approach 
to this problem is to invert them to 
a-c voltages by means of an electro- 
mechanical device called a chopper, 
and then amplify them to usable 
levels. This is done in a _ sensitive 
inverter, illustrated, designed by the 
engineers of Ballantine Laboratories, 
Inc., of Boonton, N. J. Input voltages 
from 10 mitrovolts to 100 volts are 
inverted to a-c voltages which are 
measurable on conventional a-c in- 
struments. Two ranges are used, one 
for voltages less than 100 millivolts 
having an inversion ratio of 1 to 100, 
and the other for voltages up to 100 
volts having an inversion ratio of 
10 to 1. (Inversion ratio is ratio of 
d-c input to r-m-s value of a-c out- 
put.) The output voltage is sinusoidal 
and the maximum amplitude is 10 
volts rms. These ratios may be ad- 
justed with reference to built-in cali- 
bration voltage to compensate for 
errors in the measuring or control in- 
struments to which the output signal 
is fed. 
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Because small d-c voltages are fre- 
quently associated with high im- 
pedance sources and circuits, the 
input resistance is very high to avoid 
undue loading of such circuits. On 
the low range the input resistance is 
greater than 10 megohms, and on the 
high range it is 50 megohms. When 
necessary, the effective input resist- 
ance can be increased by suitable use 
of high resistance voltage dividers at 
the input terminals. 

A simplified circuit of the inverter 
is shown in the accompanying dia- 
gram. On the low voltage range, the 
d-c voltage is fed directly to the 
filter circuit where any a-c com- 
ponents above the sub-audio range 
are removed. On the high range, the 
input signal is first passed through a 
voltage divider, and a portion of the 
input fed to the filter. By this means, 
the voltage at the filter is 0.1 per cent 
of the input voltage. From the filter, 
the d-c voltage is applied to the 
chopper which operates in synchro- 
nism with the a-c line frequency. 
Here it is inverted to a square wave 
signal having a fundamental fre- 
quency equal to that of the power 
line (60 cycles). The square wave 
voltage is fed to the amplifier which 
has a frequency pass band flat from 


50 to 70 cycles. The output of the 
amplifier contains only the 60-cycle 
fundametnal frequency of the square 
wave voltage, and is therefore a 
sinusoidal voltage having an ampli- 
tude proportional to the value of the 
d-c input voltage. This output voltage 
is then fed to a conventional a-< 
measuring or control instrument. 

The polarity of the d-c input volt. 
age may be determined by pushing a 
button on the front panel which jn- 
serts a small d-c voltage in series with 
the input. If the a-c output, as meas- 
ured on the associated instrument. 
increases, the High input terminal 
is positive with respect to the Low 
terminal. If the output decreases, the 
Low terminal is positive. 

Calibration is accomplished by in- 
jecting at the input terminals, a sta- 
bilized potential of 0.1 volt, accurate 
to 0.25 per cent. The amplifier gain 
is adjusted so that the reading on 
the measuring instrument is 10 volts 
if the low range is being calibrated, 
or 10 millivolts for the high range. 

An inverter such as the one de- 
scribed has many uses. One such use 
is the measurement of very high re- 
sistances using the voltage-current 
method. As an example, insulation re- 
sistance or leakage resistance as high 


Ceramic Clock Sets New Style 


In the “textural warmth and sophisticated subtlety” claimed for its new 
ceramic clock, General Electric Co. is introducing a new approach to 
the styling of small appliances, expected to influence the whole field. 
Designed by Russel Wright, New York industrial designer, the clock is made 
of semi-vitreous china in a choice of four decorator colors: golden spice, 
meadow green, coral sand and charcoal. The colors are achieved by the 
application of a slip of colored c'ay on top of a white clay (seen at the back 
and rim of the clock and on the numerals). These two clays are fired to- 
gether. The four colors are each speckled with variations of one hue by a 
new process developed by Mr. Wright in collaboration with ceramic engi- 
neers. The soft contours, modern colors and legible dial are all pointed 
towards making the clock suitab'e for any room in the modern American home. 
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To internal a-c reference voltage 


Chopper 


Amplifier 


Output 


Simplified diagram of inverter circuit. Filter removes any a-c com- 
ponents from d-c input, chopper inverts to square wave signal, am- 
plifier amplifies only 60-cycle fundamental to produce sinusoidal 
output voltage proportional to input voltage. 


as 100,000,000 megohms is measur- 
able with an excitation voltage of 500 
volts. The instrument may be used, 
in conjunction with an indicating in- 
strument, as a null detector in d-c 


resistance bridges. Another applica- 
tion is the analysis of a-c voltages of 
the order of 0.5 cycle and less. In 
this case, the output is a 60-cycle 
voltage modulated by the very low 


Low Speed Sealed Motors 


W. E. McCown 
WESTINGHOUSE ELECTRIC Corp. 
Pittsburgh 


IN THE DESIGN of nuclear power 
plants the need arose for a very low 
speed rotary motion within a sealed 
pressurized system. The motion had 
to be variable in speed and direction, 
and have positive torque and accurate 
positioning ability at zero speed. The 
system had to be completely sealed 
since no leakage of radioactive fluid 
is permissible. Other handicaps 
caused by this requirement include 
corrosion resistance for parts exposed 
to the internal fluid, pressure resist- 
ance for all internal as well as pres- 
sure-containing parts, and_ bearing 
operation without lubrication. Two 
special motors have been successfully 
developed to meet such requirements. 

The torque required is about 8 
lb-ft with a speed of 0 to 50 rpm in 
either direction. The rotor immersed 
in a high temperature fluid, pressur- 
ized to 2000 psi, and a sealed barrier 
must be interposed between the stator 
and the rotor. It is the combination of 
these severe requirements that placed 
substantial limitations upon both the 
electrical and the mechanical design 
features of the motors. 

The relatively high torque and low 
speeds are not of the normal range for 
electric motors, unless reduction gears 
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D-c 
generator 


3-Phase signal generator 


Phase rotation is accomplished 
by rotation of input shaft 










Input signal 


Fig. 1—Schematic diagram of low 
frequency power supply. 


are employed. However, gears and 
associated bearings, are highly unde- 
sirable. The submerged operation 
prevents the use of a commutator or 
any method of supplying power to 
the rotor by external leads, and hence 
excludes choice of the conventional 
d-c and synchronous motor types. 
The requirement for variable speed 
in either direction from zero is severe. 
In addition, a positive torque at zero 





Sensitive inverter (right) is used to 
invert small d-c voltages to a-c signal 
which may be measured with a con- 
ventional instrument shown at left. 


frequency signal and it may be 
viewed on the screen of an oscillo- 
scope. Of course, an oscilloscope may 
be used as an indicating instrument 
in all tests. ooo 


speed is necessary to prevent unde- 
sired movement. This is generally not 
possible without a brake, a method 
not considered satisfactory for this 
application. 

The polyphase induction motor is 
not practical since the required speed 
is so low. At these low frequencies the 
induction principle diminishes to the 
point where the motor size required 
to obtain these torques would be tre- 
mendous. At zero speed there would 
be no torque. The most acceptable 
design seemed to be the synchronous 
reluctance motor with a low, variable- 
frequency power supply. In this de- 
sign the rotor has salient poles which 
are attracted to a slowly rotating 
stator field. 

As shown in Fig. 1, the motor 
power supply consists of two d-c gen- 
erators connected in open delta and 
excited by means of a three-phase 
signal generator. The output fre- 
quency of 0 to 2 eps eliminates the 
common alternator as a power supply 
since the size would be prohibitive 
and there would be no output at 0 
cps. When the d-c generator fields are 
modulated sinusoidally 120 deg apart 
by a suitable signal generator, a low 
frequency three-phase sine wave re- 
sults. Rotation of the signal genera- 
tor in one direction produces phase 
rotation and motor rotation in one di- 
rection, whi'e a reversal of signal gen- 
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erator produces phase and motor ro- 
tation in the opposite direction. The 
speed of the motor is also directly de- 
pendent upon the speed of the signal 
generator; hence the motor and its in- 
put signal remain in exact synchro- 
nism at all times. 

There is also a simpler method of 
supplying the low-frequency power 
to the motor. If step motion is per- 
missible instead of uniform rotation, a 
d-c voltage may be applied to the 
motor leads, and a magnetic field will 
be established in the stator. The rotor 
poles will then be pulled toward this 
particular position. By using all of the 
combinations of positive and negative 
polarity on the three leads a total of 
12 steps may be obtained for each 
electrical revolution. This gives 15 deg 
steps for a 4-pole motor. 


Canned Motor 


A cross-section view of the canned mo- 
tor design is shown in Fig. 2. Struc- 
tural parts are quite massive in order 
to withstand the high pressure. The 
motor is screwed into a tubular hous- 
ing and seab welds are made on the 
lips seen at the top of the motor. The 
pressure then operates on the outside 
of the frame and the inside of the 
stator can. Pressure exerted on the 
can within the stator core is taken by 
the stator teeth and transmitted back 
to the motor frame. Pressure exerted 
on the can under the winding exten- 
sions is taken by the conical support 
members, anchored radially at each 
end. 

Because of the corrosive fluid, the 
frame is made of type 347 AISI stain- 
less steel, and the can is made of a 
non-magnetic nickel alloy which has 
high electrical resistivity. It is 0.020 
in. thick. The rotor is made of mag- 
netic stainless steel, type 410. While 
earlier models utilized laminated elec- 
trical steel enclosed in a canned struc- 
ture, a rotor made from solid bar 
stock was found to perform better in 
this type motor. 

The stator is wound for three- 
phase, 4 poles in 24 slots. The rotor 
likewise has four poles but no wind- 
ing. The stator winding is insulated 
with class H silicone insulation, partly 
because of a relatively high ambient 
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Fig. 2—Vertical “can- 
ned” motor designed 
for immersion in high 
pressure fluid. 


higher than usual temperature drop 
from the copper to the coolant. The 
dielectric requirements of the insula- 
tion are low, because the line voltage 
is only about 100 volts. However, no 
compromise is made with quality on 
this account, since extremely great 
reliability is desired. 





jacket welded onto the outside of the 
motor frame. Tap water is circulated 
through the jacket, and the motor 
winding losses are conducted radially 
outward to the coolant. The water jg 
fed into the jacket through holes dril. 
led through the upper part of the 
motor frame. A double spiral groove 
determines the water flow path. The 
water flows down one groove and js 
then forced back up the other. It is 
necessary that the jacket resist the 
full internal pressure without leaking, 


Slip-on Stator Motor 


Another motor design has been 
made with essentially the same per- 
formance characteristics but of radi- 
cally different construction. It is called 
a slip-on stator flooded rotor motor. 
and is shown in cross section in Fig, 3, 
This motor uses a tubular frame 1/8 
in. thick, and of controlled magnetic 
properties. There are several advan- 
tages of such a design. Foremost js 
simplicity. There are fewer parts, no 
small welds to make on a thin can. 
shorter manufacturing time and low- 
er cost. The cooling problem jis 
greatly simplified and _ replacement 
of the stator is easy. 

It might appear that the motor 
could produce no torque if the tube 
were infinitely permeable, because all 
of the magnetic flux would be short- 
circuited circumferentially from pole 
to pole. On the other hand, if the tube 
were totally non-magnetic the rela- 
tively long air gap would require a 
very high excitation and the [R 
losses would be out of reason. How- 
ever, it has been demonstrated that 
a tube of controlled permeability will 
effectively reduce the apparent air 
gap and at the same time short-circuit 
only a relatively small amount of flux. 

The tubular frame is a_ primary 
structural member and hence must 
meet all applicable requirements of 
the ASME Boiler Code, tending to 
make the wall thickness quite large. 
Consequently, a high strength ma- 
terial is desirable. However, for elec- 
trical purposes it is also necessary 
that the material be magnetic, but of 
only medium permeability. Further- 
more, corrosion resistance is required. 
Fortunately, all of these properties 
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Fig. 3—Flooded-rotor motor with slip-on stator. 
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Plastics Radio 


Tus Group of illustrations reflects an 


Keck Associates, 


pESIGN TRENDS 
—— 


stainless steel. This material in the 
hardened condition provides both 
high yield strength and optimum 
permeability, and its corrosion §re- 
sistance was found to be adequate. 

The relatively great thickness of 


appearance- -styling project by Henry 
industrial de ‘signers, 
Pasadena, Calif., executed for the 
Hoffman Radio Corp. 

An interchangeable design was re- 


quired that could be used both for a 


straight radio receiver and a com- 
bination radio and clock. In develop- 
ing the design, Ke ck Associates 


stressed extremely simple basic form, 
a large legible sliderule 


radio dial, 


and easily read clock numbers. 


Fig. 1—Housing for Hoffman clock-radio 


the magietic tube produces greater 
hysteresis and eddy current losses 
than does the canned motor with its 
thin non-magnetic can when the mo- 
tors are operated on higher frequen- 
cies. Even so, both types may be 


From an appearance standpoint 
there was opposition to the inter- 
changeable unit, it was felt that one 
design or the other is weakened by 
the two-fold use. A satisfactory clock- 
radio housing was finally designed, 
however, which, with slight modifi- 
cations, could be used also for a 
straight radio. Since a mold of this 
size (the housing is 12 in. long, 6 in. 
high, and 6 in. deep) 
neighborhood of $12,000 to $15,000, 
the savings were significant. 


costs in the 








operated at frequencies up to at least 
60 cps. or 1800 rpm. ooo 


Condensed from a paper, “Low Speed 
Rotary Motors for Sealed Systems,” pre- 
sented at the AIEE Northeastern District 
meeting, Schenectady, N. Y., May 1954. 


Housing Has Double Function 


Fig. 1 shows how one basic hous- 
ing with minor modifications was 
utilized. Note legibility of large slide 
rule dial for radio tuning. The dial 
is at an angle which permits easy tun- 
ing by person looking down at the 
radio. Knots are slightly larger than 
projections against which they go. 
This reduces effect of discrepancies 
in mechanical alignment between 


radio chassis to which knobs are at- 
On the 


equal areas of 


tached and radio housing. 
straight radio, three 





can also be utilized with small modification for straight radio. 





Fig. 2-When center panel is added to housing, it is ready for use as straight radio cabinet. Back view (right) shows 
accuracy of detail obtainable with plastics. 
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grille work make large expanse more 
interesting than continuous louvers. 
Dial bezel is detailed to permit easy 
placement of spray mask, so that 
radio can be modified with gold or 
silver lacquer. This permits an ap- 
pearance change without changing 
mold. 

As Fig. 2 indicates, the molded 
center section panel is added to the 
housing when it is to be used as a 
straight radio. Projecting studs in the 


F. W. Forsthoefel, Field Engineer 
Tue Linco_n ELectric COMPANY 


SIZABLE ARMATURE SPIDERS have 
proved the weldments for such parts 
to be lighter and more economical in 
first cost and easier to machine than 
the steel castings formerly used. Fol- 
lowing machining, balancing and 
checking operations these spider 
weldments are employed in gener- 
ators of diesel locomotives. 

Fig. 1 shows the differences in sec- 
tions between the casting and the 
welded spider. Most of the welds are 
produced by the use of fully auto- 
matic Lincolnweld heads using mild 
steel L-60 welding wire of “46 in. 
diam and No. 780 agglomerated flux 
with which the arc is covered. For 
these welds, generators of the same 
make supply 900 to 1000 amp, and 
the high current density provided re- 
sults in high penetration as well as 
in welds of the high quality essential 
for structures of this type. 

Most of the components are flame 
cut from 1020 steel plates of high 
quality. The circular end plate is cut 
from stock 2% in. thick. It has one 
central hole and six access holes. Simi- 
lar operations produce an intermedi- 
ate disk of somewhat smaller diam- 
tr eter from % in. plate. In the assembly 
fi it supports the inner end of the hub 
, tube. 

Hub tube measures 7% in. OD and 
is rolled up from 1%-in. 1020 steel 
plate after bevels have been flame 
cut inside and outside for the longi- 
tudinal weld. After tacking a runout 
plate to one end, the longitudinal 
weld is made in four passes outside 
and three inside, the latter being 
made by hand as the tube is too small 
for an automatic welding head inside. 
For hand welding, %« in. electrode is 
employed. 

Outer shells are made in the same 
way as hubs and from stock of the 
same thickness. After the longitudinal 
weld is completed, the shell is sent to 
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back of this panel fit into the four 
holes in the center opening. They are 
heat-sealed and thus the panel be- 
comes a permanent part of the hous- 
ing when the housing is used as a 
straight radio. To add to the com- 
plexity of the basic design problem, 
room had to be left for two 4-in. 
loudspeakers in the clock radio and 
for a 4 x 6 in. loudspeaker in the 
straight radio. 

The housing is molded from Dow 


a hydraulic expander or shrinker by 
which the diameter is brought within 
the dimensional limits specified. This 
operation not only saves on subse- 
quent machining, but the sizing fa- 
cilitates subsequent assembly before 
circumferential welds are made. 

To form the open end of the shell, 
an end ring is rolled up from 2% x 
3% in. stock and its ends are joined 





CASTING 





WELOMENT 


Fig. 1—Longitudinal axial sections 
through a cast steel armature 
spider (top) and the steel weld- 
ment (bottom) that replaces the 
casting. Positions of all circum- 
ferential welds are clearly shown. 


Chemicals Styron 700 polystyrene } 
Peerless Plastics, Inc., Culver Ci : 
Calif. It is molded in a single oa 
die on a 48-0z injection mold ihe 
It weighs 23.9 oz. This materia] w 
chosen due to its heat resistance its 
adaptability to lustrous surface finish, 
and ease of injection molding. To 
insure matching colors between the 
housing and the center section panel 
both are molded simultaneously in 
the same die. ooo 


Are- Welded Diesel-Generator Armature Spiders 


by flash welding. This weld and a 
similar one made on a flange ring 
that is later arc welded inside the 
end ring are the only flash welds. 

Before making the circumferential] 
welds, chamfers are either flame cut 
or machined along edges where large 
multiple pass beads are to be laid 
down. First among the assembly 
welds are those made in joining the 
hub tube to the end plate. These 
parts are first tack welded by hand 
arc in a manual fixture. Tacked as. 
semblies are then transferred to an 
automatic welder which includes a ro- 
tating positioner, and a column that 
supports a boom along which the 
welding head can be moved radially. 
In this machine the outer and heavier 
of the two hub welds is made first 
with the end plate horizontal. It re- 
quires multiple passes to fill the 
V-groove. Then the work piece is 
turned over, and the positioner is 
placed at a 45-deg angle so that a 
fillet weld can be made in the 
V-groove at the inner face of the 
plate. 

After the end plate is welded to 
the hub, the inner disk is placed over 
the other end of the hub and is tack 
welded thereto. Then hand are welds 
are made to fill the V-groove. 


Before the shell is welded to the 
hub and plate assembly, the internal 
flange ring is tack welded to the 
heavy end ring and then the two are 
automatically welded at both sides as 
they are rotated on a positioner, Fig. 
2. Formerly this was a hand weld. 
The automatic welds are faster, of 
better quality and afford better pene- 
tration. 

Before automatic welding the ring 
to the shell, the ring is first hand tack 
welded to the latter. Then the unit is 
fastened on a positioner and the latter 
is rocked so that the common axis of 
the shell and ring are horizontal and 
come under the automatic head. 
There is a deep V-groove formed by 
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Best Suitert” for 


HIGH TEMPERATURES 


VARGLAS 








SILICONE 


CLASS H 
TUBING and SLEEVING 


for applications requiring prolonged heat endurance at 


temperatures up to 260°C. 








Varglas Silicone tubing and sleeving were developed by Varflex for 
applications involving continuous operating temperatures up to 260° C. 
Exceptional stability is combined with the following qualities .. . 


Flexibility — sharp turns and 90° bends 
cause no cracking or peeling — no loss 
of dielectric strength. 


Dielectrically-Strong — All grades con- 
form to NEMA and MIL-I-3190 standards. 


Moisture-Resistant — including resist- 
ance to salt water, mild alkalis and 
acids. 


Flame-Resistant — Standard burning 
test is 45 seconds to burn 1 inch. Can 


ing, lead wire and tying cord. 


Send for FREE SAMPLES 


Mail coupon today for free folder 
containing 25 different test samples 
of Varflex insulating sleeving, tub- 


be made self-extinguishing on special 
order. 


Cold-Resistant — Excellent resistance to 
chafing and abrasion, flexible to 
—35°C.* 


*For temperatures down to —65°C, and 
for applications requiring extraordinary 
flexibility, we recommend our new Var- 
glas Silicone Rubber sleeving and tub- 
ing. Inquiries invited. 
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the bevels previously cut on both 
components and the bead laid down 
is the heaviest of all those made cir- 
cumferentially. 

Despite the large amount of weld 
metal deposited in this groove the 
weld is made in only two passes. The 
second of these follows the first with- 
out stop as the operator chips out the 
fused flux that adheres in the first 
pass, keeping well ahead of the elec- 
trode in the second pass. 

When the external bead is com- 
pleted, an interior fillet weld is made 
by hand to join the inner face of the 
ring to the bore of the shell as the 
position of this bead is such that it is 





Fig. 2—Using an automatic head to 
produce one of the welds that joins a 
flange ring to a heavier end ring while 
the two, previously tack welded, are 
rotated on a positioner. 


Fig. 3—Hand indexing set-up in which 
a cam guided flame cutter produces 30 
rectangular holes in the spider shell. 


not adaptable to production with a 
fully automatic head. This leaves the 
shell assembly ready to have the front 
plate and hub subassembly (which 
also includes the intermediate plate) 
welded to the shell after the two have 
been joined by tack welds. 

As the front plate is larger than the 
shell the plate froms a narrow flange 
outside the shell and the weld is 
made in a corner. Since the end of the 
shell is deeply beveled, there is a 
sizable groove to be filled. It is ac- 
complished in two passes, with the 
positioner inclined so that the elec- 
trode reaches well into the groove 
without riding against the flange. 


It remains to hand weld both edges 
of the intermediate flange to the bore 
of the shell and to produce an interior 
fillet weld between the end plate and 
the bore of the shell. These welds 
are too far inside the shell for auto- 
matic welding. In fact, to make the 
hand weld on the side of the inter- 
mediate plate that faces the end plate, 





the operator has to reach through ace 
cess holes in the end plate. 

Finally, it is necessary to flame cut 
the 30 rectangular holes appearing 
in the set-up, Fig. 3. Before this cut. 
ting is done, %e-in. holes are drilled 
at each corner of what becomes a 13, 
x 1'%e in. rectangular hole and cop- 
stitutes a starting hole for the oxy. 
acetylene flame. In this set-up index. 
ing of the weldment is done by hand 
each location being from a pin that 
is placed in each drilled hole in syc- 
cession. Then the flame cutter jg 
guided by a cam while the work re- 
mains fixed at each station. 

Upon completion of the cutting, al] 
welds are inspected magnetically and 
if flaws are found, the weld metal 
around them is cut out and refilled 
by hand are welding. Finally the 
weldment is cleaned, undergoes fur- 
nace stress relief and then is painted, 
In the customer’s plant, welds are 
X-rayed after machining, after which 
the weldment is balanced. 

The weldment costs and weighs 
less than the steel casting formerly 
used. Savings in metal are consider- 
able and much less machining is re- 
quired. Weldments avoid the scrap- 
ping that with castings may become 
necessary if blow holes are uncovered 
in machining. Balancing is also sim- 
plified because the wrought metal is 
uniformly dense and uniformly dis- 
tributed. 

Much of the success attained with 
the weldment is attributed to the fast 
and consistently high grade hidden 
arc welds attained with the auto- 
matic heads in combination with rota- 
tors that move the work at uniform 
and favorable speed. These set-ups, 
beside insuring welds of high quality, 
effect marked economies in labor. 


Plastics Applications Have Wide Range 


A variety of plastics materials show 
a diversity of characteristics in some 
recent applications: 

Fig. 1 illustrates a miniature d-c 
motor coil connector molded from 


FIG. 1 
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Kel-F fluorocarbon. The part is de- 
signed for a Lear Inc. actuator motor. 
Use of Kel-F material provides im- 
pact and compressive strength suffi- 
cient to meet shockloads in excess 
of 50 g’s. The high insulation re- 
sistance of the connector under ther- 
mal cycling made it possible to spec- 
ify a lighter weight for the part, 
while maintaining effective insulation 
throughout the operating temperature 
range of the motor from —65 F to 


+200 F. Connector was_ injection 
molded for Lear by Fluorocarbon 


Products Division of U. S. Gasket 
Company, Camden, N. J. 

Fig. 2 reflects the styling appeal of 
urea - formaldehyde for - electric 


blanket thermostat controls. Urea 
housings provide the following ad- 
vantages: hard, smooth surface; ex- 
cellent color range; freedom from 
dust-gathering electrostatic character- 
istics: stain resistance. Styled by 
Monte Levin, industrial designer, 
New York, the thermostat housings 
incorporate dials with large numbers 
and inclined surfaces for easier read- 
ing. Better mass balance has been 
attained so as to assure greater table 
stability. Housings are molded in 
pastel colors from American Cyana- 
mid’s Beetle urea-formaldehyde by 
Associated Machines, Inc., Peru, Ind., 
for several manufacturers. 

Fig. 3 shows a refrigerator inner- 
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These high precision standard Guardian Steppers afford positive 
selection and control of multiple circuits in Business Machines, 
Counting Devices, Totalizers, Computers and a vast array of simi- 
lar products at low cost. Applications include: automatic circuit 
selection; automatic sequence selection of circuits; automatic se- 
quence cross-connection of circuits. 


SERIES M. E.R. GUARDIAN MIDGET ELECTRICAL RESET STEPPER 


| 

Keeps the reset magnet open, allows the ratchet to reset freely 
on a pulse of 10 milli-seconds. Stepping magnet releases lock 
mechanism on first step to ready unit for recycle. Standard unit 
has one disk with one finger rotating counter-clockwise. Two fin- 
gers available. Up to 21 of total 24 points on disk are active. 
Rated at 10 steps per second. Voltage ranges: 6 v. to 115 v. A.C.., 
60 cycles, or 6 v. to 110 v. D.C. Auxiliary small combination con- 
tact switches can be mounted on ratchet or on either magnet. New 
3-point mounting for easy installation. 


SERIES M. A. S. STEPPER SERIES M-120 STEPPER 


A compact dependable Add and Up to 3 position contact combinations are 
Subtract unit. Up to 27 active available on the Guardian Series M-120 
points on total of 30. Rated at 10 Stepper. 24 point ratchet employs case 
hardened steel construction to assure long 
life precision operation. Contact com- 
binations in 3 standard ratings: 1.5, 10 


steps per second. S.P.D.T. contact 
switch can be mounted on any 





ratchet position or on either mag- and 12 amps. at 115v., 60 cycles, non- 

net. Available to operate on 6 v. inductive. Voltage range: 6 v. to 115 v. 

up to 115 v. A.C., 60 cycles, or A.C., 60 cycles; or 6 v. to 110 v. D.C. in- 
on from 6 v. 110 v. D.C. termittent duty. Series 
eee, Write for catalogs featuring Guardian Steppers, Relays, Solenoids, M-120 


Switches, Solenoid Contactors and Hermetically Sealed Controls. 


GUARDIAN ELECTRIC 


1627-3 W. WALNUT STREET CHICAGO ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN easel 
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FIG. 2 


door panel vacuum-formed by L. A. 
Darling Co., Coldwater, Mich., from 
Campco S-300 styrene copolymer 
sheet. Use of the vacuum-forming 
technique provides a glossy part with 
no further finishing required. The 
Campco sheet has been selected for 
this application for its light weight, 
impact resistance, and dimensional 
stability, in addition to the fabricat- 
ing advantages. Shelves for the door 
liner are also formed from the same 
material and are securely cemented 
in place. The material is made by the 
Campco Division, Chicago Molded 
Products Corp. 

Fig. 4 is a close-up of a signal 
generator made by the Electro-Phys- 
ical Laboratories, Inc., specifically for 








testing and demonstrating their elec- 
trocardiographs. Important compo- 
nent in the generator is a 1-in, diam 
rod of clear allyl resin (indicated by 
arrow in illustration) which is used 
to convert a point of light into a nar- 
row vertical beam before it actuates 
a photoelectric cell. Requirements fo; 
the rod are absolute clarity, light 
weight, and ability to be tapped and 
threaded for screw mounting, 

In operation the device produces 
minute and varying voltages similar 





FIG. 4 


to heart beats. A revolving timer 
wheel, with a pattern of transparent 
openings, regulates the passage of 
light so that the rhythm of the 
human heartbeat is approximated. 
The allyl resin is Cocor CR-39, a 
product of the Cast Optics Corp., 

Ooo 


Riverside, Conn. Oo 


FIG. 3 


Cleaning Aluminum Conductor Surfaces 


UsE OF GLASS FIBER BRUSHES to pre- 
pare the contact surfaces of aluminum 
conductor provides better electrical 
connections with much less effort than 





customary methods, according to in- 
vestigations made by the electrical 
laboratory of the Department of 
Metallurgical Research of Kaiser Alu- 
minum & Chemical Corp. at Spokane, 
Wash. In contrast to the conventional 
use of steel brushes, the glass brushes 
do not tend to gouge the metal when 
removing the surface films that may 
have high electrical resistance. 


Two of the various types of glass-fiber 
brushes used to prepare contact sur- 
faces of aluminum conductor. The 
pencil type in the immediate fore- 
ground is for small areas. The tape- 
wound round brush is for larger area 
circuit breakers, switches and bus bar 
terminals as well as for stranded 
conductor. 


On freshly rolled or drawn alumi- 
num, the oxide film may be from 1] 
to 40 millionths of an inch thick, but 
much thicker films may be present 
on surfaces that have been exposed 
or are anodized. To make good elec- 
trical contacts, this film may be re- 
moved by draw filing, sanding, wire 
brushing, or other abrasive or chemi- 
cal means. 

The Kaiser Aluminum research in- 
vestigators cite the following definite 
advantages in the use of glass brushes 
for this purpose: 

1. Surface oxide films are removed 
from conductors with very little pres- 
sure compared to other mechanical 
means. The glass fibers more nearly 
match the hardness of the oxide layer 
than do steel brush bristles. 
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is a word 
ADLAKE engineers don’t understand! 


Often, a problem that “‘can’t be solved” is merely 
one which hasn’t yet been brought to the right 
people. When such problems come in to ADLAKE 
relay engineers...problems requiring special relays 
for unusual installations...they promptly drop the 
“can’t’’. For, if there is no ADLAKE Relay to answer 
a specific need, one will be designed and manufac- 
tured to fill it. 


ADLAKE Mercury Relays have proved their ability 
to stand up under the most adverse conditions of 
temperature and moisture. Their time delay char- 
acteristics are fixed and non-adjustable...normal 
line voltage fluctuations or ambient temperatures 
from —38° to 200° F. have no material effect on 
these characteristics. 


Yes, in chick incubators or diesel locomotives... 
wherever sensititivy and dependability are re- 
quired...ADLAKE Relays can be counted on. Send 
for complete Relay catalog today...The Adams & 
Westlake Company, 1168 N. Michigan, Elkhart, 
Indiana. In Canada, write PowerLite Devices Ltd., 
of Toronto. 


EVERY ADLAKE RELAY IS TESTED 
—AND GUARANTEED 





—TO MEET SPECIFICATIONS! 


Type 1045 Quick-Acting Relay contact 
either normally open or normally closed. 


m« Adams & Westlake sm aza-g52—. 










. C4. 
Established 1857 *« ELKHART, INDIANA + New York « Chicago . Qo saring Se semportetion 
Sg, and building industries 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays Ss, he 
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2. Gouging of the base metal is 
kept to a minimum because the giass 
fibers are exceedingly fine. The result 
is a fine satiny finish that has many 
more points of contact than normally 
obtained on a steel-brushed or filed 
surface. 

3. Shape of the glass brush con- 
forms easily to the strand forms. 
Stranded cable is readily brushed 
lengthwise, making clean contacts be- 
tween the strands. This is more diffi- 
cult with a steel brush. 

4. No heavy metal particles are 
introduced in the conductor which 
might tend to start galvanic corrosion. 

5. Plated surfaces may be readily 
cleaned with a glass brush without 
danger of cutting through the plating. 

Brushes are available commercially 


in a variety of sizes. One type of 
brush may be obtained in a _pencil- 
like holder which feeds the brush 
through as the fibers wear. Tape- 
wound round brushes are also avail- 
able, as well as larger wide brushes 
suitable for cleaning large areas such 
as circuit breakers, switches and bus 
bar terminals. In preparing stranded 
aluminum conductor for connection, 
glass fiber brushes are used in a length- 
wise direction along the lay of the 
cable, and work like a crayon, as seen 
in the illustration. 

The excellent conductivity of glass- 
brushed contacts has been confirmed 
by laboratory experiment involving 
the comparison of the surface resist- 
ance of aluminum bus bars cleaned 
by steel brushing with similar bars 


cleaned with a glass-fiber brush, Th 
bars, each 46 in. square by 5 in 
long, were first planed and then oxid. 
ized by heating, before being cleaned 
by brushing. Test bars were crossed 
at right angles, held together with , 
force of 1050 psi, and the resistance 
of the joint was measured with an 
ohmmeter using a current of approxi- 
mately 100 amp. 

Resistance of the wire-brushed con. 
tact surfaces was found to be 19 pj- 
crohms, while the resistance of the 
glass-brushed surfaces was only 6 mi- 
crohms. This is equivalent to 29 
microhm-sq in. transverse surface re. 
sistivity for the glass-brushed con. 
tacts as compared with 9 microhm-sq 
in. for the steel-brushed contacts, 
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Solution of a Linearity Problem 


Marvin D. Weiss, Chief, Chemical. Div. 
TaLLer & Cooper, INc., Brooklyn 1 


A NOVEL APPROACH involving the dif- 
ferentiation of a non-linear function 
to produce a linear result solved a 
major electrical design problem in 
the development of the first continu- 
ous hydrogen analyzer. Determina- 
tion of hydrogen concentrations is 


: Rotameter 
Filter OMETE 


rotameter 


valuable in many _ industrial and 
chemical processes and is also useful 
in explosion and fire protection. 
Accurate measurement is accom- 
plished in this new analyzer by oxi- 
dizing hydrogen in the presence of a 
catalyst at one end of a thermocouple. 
The exothermic heat of the reaction 
causes a temperature differential be- 
tween the two ends of the thermo- 
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Fig. 1—Complete flow diagram for continuous measurement of hydro- 


gen concentration includes filters, flowmeters and vacuum pump 


driven by “%4-hp motor. 


Voltage to recorder 


Upper thermopile 


Lower thermopile 


Temperature 
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Fig. 2—Diagram illustrating differ- 
ential conversion of non-linear to 
linear voltage signal from thermo- 
piles. (Left) 


Fig. 3—Hydrogen concentration 
analyzer cell consists of a thermo- 
pile at each end with porous inert 
matter in the lower half and a 
catalyst at the upper end. (Right) 


couple, which produces a voltage dif- 
ference. This voltage is read by a 
potentiometric recorder as parts of 
hydrogen per 10,000 parts of air. The 
complete system is illustrated sche- 
matically in Fig. 1. 

The difficulty encountered by the 
engineers at Taller & Cooper, Inc., 
where the analyzer was designed and 
manufactured, had to do with the 
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INTERTYPE’S 
FOTOSETTER 


Back around 1939, the engineers of the Intertype Corporation were thinking of designing 





a machine that would set type photographically at a speed equal to that of their 
world famous metal line casting machine. Advantages of the new unit 
would be typography of unexcelled refinement, closer positioning 
of roman and italic letters, and greater flexibility. 


To make a long, long story short, Intertype developed just such a piece of 
equipment . . . the Fotosetter. Today, they are in use from coast to coast, 


and in many foreign countries as well. 


Bodine’s contribution in the development of this amazing new machine was 
to help Intertype select the right motor for their conveyor device, 
and then furnish them with the best in fractional horsepower motors. 


| Here’s what top officials of Intertype had to say, “Your motors 


have provided the dependable drive and trouble-free maintenance required . . .” 


Whether you’re developing a new product, or whether you’ve been 
in production for years, it will pay you to discuss your B O D | | = 


fractional horsepower motor requirements with Bodine. Call, today. UcelTolsTeal 
OMe ae os 


MOTORS 


BODINE ELECTRIC 'CO., 2256 W. OHIO ST., CHICAGO 12, ILLINOIS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES. In Canada: RENOLD-COVENTRY, LTD. 
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non-linearity of a thermocouple. In 
order to assure the high accuracy de- 
manded in hydrogen analysis work, 
the thermocouple signal had to be 
made linear. This was accomplished 
by keeping the temperature differen- 
tial between the ends of the thermo- 
couple on such a small portion of the 
thermocouple curve, Fig. 2, that the 
result does not deviate from linearity 
more than % per cent. The linear 
differential of the non-linear voltage 
and temperature relationship was 
thus produced. 

The thermocouple employed _ is 
composed of chrome-nickel and cop- 
per-nickel alloys. The catalytic reac- 
tion is controlled so that the tempera- 
ture at the upper end of the 
thermocouple, where the reaction 
takes place, is never more than a few 
degrees higher than the temperature 
at the lower end, where the sample 
passes through porous inert matter 
without any reaction. The accom- 
plishment of this presents a delicate 
control problem. The reaction cham- 
ber must be maintained at a constant, 
elevated temperature. Thus, the tem- 
perature difference between the two 


ends of the thermocouple is a very 
small increment of the constant ele- 
vated temperature of the reaction cell. 

The reaction cell, Fig. 3, is thor- 
oughly insulated to minimize heat 
loss or transfer, either between the 
two ends of the thermocouple, or 
to the environment. Where there is 
no hydrogen present, the same basic 
temperature is maintained at both 
ends of the thermocouple by preheat- 
ing the air sample to the desired ele- 
vated temperature in a coil in an 
aluminum heater block. Thus, the 
only temperature difference between 
the two ends is the heat given off by 
the oxidation of any hydrogen present 
in the sample. 

This temperature difference is kept 
to a maximum of a few degrees by 
diluting the hydrogen concentration 
in the sample. For every degree dif- 
ference in temperature between the 
two ends of a single thermocouple, 
0.03 millivolts is produced. In order 
to increase the voltage to more work- 
able proportions, 30 thermocouples 
are put in series as a thermopile, pyra- 
miding the voltage produced by a 1 
deg difference to 0.9 millivolts. 


This output is then transmitted to 
a potentiometer type recorder, The 
recorder has been carefully calibrated 
with a sample containing a known 
concentration of hydrogen to read 
this output as parts per 10,000 of 
hydrogen. 

The analyzer can be calibrated to 
work successfully for any concentra. 
tion range of hydrogen. Normal range 
is 0-10 parts per 10,000. By merely 
diluting the hydrogen sample entering 
the analyzer, the range can be shifted 
as desired, without altering the re. 
corder calibration. Other common 
ranges are 0-10 per cent and 0-100 
per cent. 


Dilution also makes possible the 
analysis of hazardous explosive mix. 
tures without danger. For instance 
when handling a 90-100 per cent con. 
centration of hydrogen, the sample is 
diluted until a 100 per cent hydrogen 
concentration is reduced to 10 parts 
per 10,000. The recorder in this case 
would have a range of 9 to 10 milli- 
volts, and would read out hydrogen 
in percentages from 90 to 100. 

Ooo 


Determining Blower Performance At Altitude 


C. E. Jackson, Aviation Engineering 
Small Motor Division 
WESTINGHOUSE ELECTRIC Corp. 


FREQUENTLY it is desirable to de- 
termine the altitude performance of a 
blower unit driven by a series d-c 
motor when only the sea level per- 
formance is known. This is because 
blower delivery or motor load may be 
critical at some altitude other than 
sea level. The problem of calculating 
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altitude performance is complicated 
by the fact that speed of the unit 
increases at higher altitudes due to 
the decrease in load on the driving 
motor, due to lower air density. 

The curves presented provide a 
convenient means of determining ap- 
proximate altitude performance when 
the sea level performance is known. 
Standard NACA altitude conditions 
were used to obtain the speed-torque 
curves at different altitudes and each 
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curve follows fundamental fan laws. 

Assume that a blower with a sea 
level rating of 1000 cfm at 5 in. of 
water total head is driven by a motor 
having a rating of 1 hp at 8000 rpm. 
The altitude rating of the unit is 
needed at 40,000 ft altitude under 
standard NACA conditions. Referring 
to the curves, the blower speed- 
torque curve for 40,000 ft intersects 
the motor speed-torque curve at 130 
per cent rated speed and 130 per 
cent rated volume. The point of inter- 
section also indicates 42 per cent 
rated torque and 42 per cent rated 
head. 

Using this information, the motor 
and blower performance at 40,000 ft 
can be calculated as follows: 

Motor speed = 130 per cent X 
8,000 rpm == 10,400 rpm. 

Motor horsepower = 1 hp X 180 
per cent 41 per cent = 0.533 hp. 

Blower delivery = 1000 cfm X 
130 per cent = 1300 cfm. 

Total head = 5 in. of water X 
41 per cent = 2.05 in. 

The motor speed-torque curve was 
found to be accurate to within +7% 
per cent on speed at constant torque 
when compared with actual test data 
on several motors rated at various 
speeds and built on three different 
basic motor sizes. oo0 
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1] NEW important FEATURES... 







|. Flexible in all directions, 7. Nostlip under normal load at full speed. 
2. Absorbs shock. 8, Protects driver and driven mechanisms 
3. Limits torsional vibration. agean overload sho ck. ; 
; ‘ 9. Can be furnished in automatic back- 
4. Has adjustable idle speed. stop type. 
5. Can be furnished in automatic free- (9. Prevents torsional resonance. 
wheeling type. ||. Easily assembled even in blind installa- 
6. Smooth starting. tions. 
If you have problems of misalignment — smooth starting — vibration — overload 
— or assembly in the manufacture or operation of: 
COMPRESSORS” @ TEXTILE MACHINERY ¢ CONVEYORS ¢ LARGE OVERHEAD 
BLOWERS e WIRE DRAWING e BALL MILLS CRANES 
DIESEL ENGINES MACHINES e ELECTRIC MOTORS ¢ HAMMER MILLS 
EXCAVATORS e FANS ¢ GENERATORS e MIXERS 
REFRIGERATION ¢ GASOLINE ENGINES ¢ HIGH SPEED e TUBE MILLS 
EQUIPMENT ¢ BACK STOP BRAKES PULVERIZERS e PUMPS 


@ LET OUR ENGINEERS CONSIDER YOUR PROBLEMS. TWIFLEX MAY BE THE ANSWER. 
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Single Revolution Clutch Over-Running Clutch Slip Clutch 
Write for Bul, 239 Write for Bul, 231 Write for Bul. 300 
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ELECTRONIC ADJUSTABLE SPEED DRIVE HAS CLOSE REGULATION 


Stepless adjustable-speed drive, the 
Electronic Select-A-Spede, is designed 
for operation from a-c power lines and 
is available with d-c drive motors in 
standard NEMA frame sizes, % to 15 
hp. Applications include drives for 
such units as test equipment, machine 
tools, conveyors, balancing machines, 
paper machines, tire-building ma- 
chines, welding positioners, and sim- 
ilar units. Four important advantages 
are claimed for the drive: precision 
speed control; unusually wide speed 
range where required; adaptability to 
a variety of optional electrical and me- 
chanical modifications; and the use of 
new, simple reliable electronic circuits 
that have been tested for long life and 
dependability under industrial condi- 
tions. 

Unit is built with speed ranges of 
5:1, 20:1, or 50:1, with 100:1 avail- 


able for some applications. Speed 


VINYL FASTENER RING 


Greater retaining power at lower cost 
is advantage claimed for injection- 
molded viny] Plasti-Ring, a device that 
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regulation is claimed to be especially 
precise. When the unit is used with 
optional tachometer feedback equip- 
ment the regulation will be + % per 





can be substituted for cotter pins, nuts, 
snap rings, bent and coiled wires, and 
similar devices used for holding two 
or more parts together. 

In use the ring is slipped over a pin 
post, axle or shaft and seated in a 
groove. When force is exerted, ring 
tends to imbed itself more firmly in 
the groove; its upper portion projects 
sufficiently to act as a thrust bearing, 
thus providing secure retention of any 
member on the shaft. The elastic 
characteristics of the ring permit 
repeated application without deforma- 
tion and with continued high retention 
powers on the shaft. They will with- 
stand temperatures up to 180 F, even 
in continuous operation, without 
affecting their appearance or elastic 
characteristics. 

Tests have shown that the ring will 
withstand up to 250 lb in direct shear. 
Even under greater force, it does not 
roll off the shaft, but rather. shears. 


cent. A variety of optional contro} 
features is also available, including 
inching, jogging, threading speeds, 
controlled acceleration and deaccelera- 
tion, dynamic braking, and reversing, 

Complete unit consists of an anode 
transformer, electronic control panel, 
pushbutton station, and a specially de. 
signed adjustable-speed d-c drive 
motor. All four elements may be 
mounted independently of each other. 
Drive motor and pushbutton station 
are available in any desired enclo- 
sure—open, drip-proof, splash-proof, 
totally enclosed, or explosion-proof. 
Standard safety features include a 
fail-safe circuit in case of tube failure, 
and current-limit control to safeguard 
driven machine and motor from over- 
load, jamming, or too rapid accelera- 
tion. The Louis Allis Co., 133 Stewart 
Ave., Milwaukee 7, Wis. 
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PROVIDES SECURE RETENTION 





Limits of the tension are dependent 
upon the shear strength of the mate- 
rial rather than on its ability to grip 
the shaft. Air hammer vibration tests 
and cycle tests on solenoid arms prove 
that the ring will withstand 10,000,000 
operations with failure. 

Additional feature is a small tab on 
the circumference of the ring that per- 
mits removal by pulling out and 
stretching over end of the shaft. 
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CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 


1024 North Kolmar Avenue 
Chicago 51, Illinois 


CUSTOM MOLDERS OF ALL 


7 Yih 
Member, Committee on 
Large Plastics Moldings, SPI 
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large urea housings...flawlessly made...delivered in ample quantities... 


hte he the Midong-— 


WHY TOLEDO SCALE 


PICKED CHICAGO MOLDED 


It took Chicago Molded Products Corporation, with its long expe- 
rience and giant presses, to solve the molding problems encountered 
in these big parts. Toledo Scale Company found we have a full 
understanding of the special techniques required to mold this urea 
plastic properly; plus the ability to design molds that work. To this 
was added a whole battery of presses big enough to handle these, 
and even larger jobs. The result — consistently perfect parts, de- 
livered in ample quantities to meet Toledo’s heavy schedules — a 
wholly successful molding job. 

The gleaming Plaskon urea material provided the unique com- 
bination of advantages found in the housing of the Guardian 70 
Duplex — Toledo Scale Company’s leading model for direct serv- 
ice use in food stores. Its brilliant white surfaces look sanitary and 
are sanitary; the good looks are permanent, since the color goes all 
the way through. Its light weight makes the scale easy to demon- 
strate, easy to sell. Plaskon’s combination of dimensional stability 
and inertness to foods and mineral oils, makes the Guardian 70 
Duplex housing as durable as it is good looking. 

If you would like to explore the possibilities of colorful thermo- 
setting urea — or any other molded plastic for your product, Chicago 
Molded engineers will welcome the opportunity to go over your 
needs with you in detail — without the, slightest obligation on 
your part. They can serve you best if called in before your designs 
are final. 















BEARINGS! 
TYPE RF 


FILMOSEAL 
from 0.1969” O.D. 


Smallest Sealed Retainer Type Radial 
Ball Bearing 


An RMB First 


This is a miniature bearing! It looks like a big 
bearing, doesn't it? That's because it has all the 
features of a big bearing, such as— 

e Deep groove races 

e@ Balanced two-piece or snap-type ball retainer 
e@ Non-rubbing capillary oil seal 

@ Removable and replaceable dust shield 

@ Precision tolerances 


RMB Type RF Filmoseal bearings (illustrated) are 
ovailable in sizes from 0.1969” O.D. 


Type RF now ovailable in R2 size (ABEC-1, 3, 5) 
(%" bore—¥%" O.D.) 


Bring your Miniature 
Bearing Problems to RMB 


A complete line of over 250 miniature and instru- 
ment bearings including radial and roller types 
available for prompt delivery. Experimental quan- 
tities from stock. 


Write for catalog 12 
Or see our catalog in Sweet's Files. 


EQS LANDIS g GYR 


INCORPORATED 
45 WEST 45TH ST. « NEW YORK 36, N. Y. 
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The Plasti-Ring is produced in 16 
basic sizes (% in. shaft size through 1 
in. shaft size). It is furnished in white 
vinyl, with or without removal tab. 
Plastics Dept., Shakeproof Div., IIli- 
nois Tool Works, 2501 North Keeler 
Ave., Chicago 39, Ill. 
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DIFFERENTIAL 
TRANSMISSION 


Differential transmission consists of 
two magnetic clutches, gearing and 
lifetime bearings assembled in a 
totally enclosed housing. Input and 
output shafts may be supplied plain, 
flat, splined or keyed. Electrical input 
is through a dual circuit having one 
common lead, such that either clutch 
may be energized from a 6- or 90- 
volt, 35-watt source. The unit is 
available in ratings up to 1 hp. When 
inserted between the drive motor and 





driven load, this unit allows uninter- 
rupted operation of the drive motor, 
while the load may be reversed or 
stopped in any desired duty cycle. 
Reversal is accomplished by de-ener- 
gizing one clutch and energizing the 
other. Stopping is accomplished by 
de-energizing both clutches. Clutch- 
brake units may be substituted for the 
clutches if braking is desired. In such 
case, dual electrical input circuits are 
provided. B & W Electronic Research 


Laboratories, 5629 Goodwin Ave., 
Dallas 6, Texas. 
Circle No. 3 Reader Inquiry Facility, page 241. 


SEALED HEAVY-DUTY 
LIMIT SWITCH 


Designed for use on industrial equip- 
ment where dust, dirt, abrasives or 
liquids may be present, heavy-duty 
switch has its entire housing, including 
the operating head with its actuator 
and return mechanism, sealed. All 
moving parts and contacts are pro- 
tected from wear, clogging and corro- 
sion. The die cast enclosure also 
provides protection for the replaceable 
switching unit. 

The limit switch, designated 51MLI, 





may be mounted in almost aNy posi. 
tion in relation to the Means of 
actuation. The operating head jg 
easily adjustable to any of four hori- 
zontal positions and the roller may be 
reversed on the arm. The roller mg 
be adjusted to operate Clockwise 





counterclockwise, or in both diree- 
tions; the actuator arm assembly is 
adjustable through 360 deg to any of 
870 different positions. 

The switch is UL-listed for 20 amp, 
110, 220 or 440 volts a-c, or % amp 
115 volts d-c; % amp 230 volts d-c; 
%4 hp, 110 volts a-c; and 1% hp, 220 
volts a-c. Micro Switch, Div. of Min- 
neapolis-Honeywell Regulator Co., 
Freeport, Ill. 
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SIX-POLE SHADED-POLE 
MOTOR 


Useful in room air conditioners, ex- 
haust fans, and other applications 
where continuous operation is re- 
quired, 6-pole shaded-pole motor is 
designed for quiet running. Desig- 





nated Type 600, it features a rotor 
with Copper Weld type of conductor 
and end ring design. The rotor 1s 
dynamically balanced for vibration- 
free performance, and protected with 
a resin coating. 
The field is impregnated with insu- 
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KEYSTONE? 


KEYSTONE answers the needs of 
engineers and designers who have 
special transformer problems — gives 
them a recognized and established 
source for dependable quality. 


KEYSTONE makes available special 
transformers of any type — 400 cycle, 
plate filament or bias, saturable reactors 
(magnetic amplifiers) , instrument, 
precision matched, and many others — 
with operating characteristics suited 

to any unusual or difficult specifications. 


KEYSTONE transformers are tested 
under the most rigid conditions 
throughout production —can be 
qualified for approval under MIL-T-27 
and other military and civilian 
specifications right in the plant, 

saving delay and costs. 


When you have an unusual or difficult 
transformer application — when an 
ordinary transformer won't solve the 
problem — call on KEYSTONE for 
complete engineering and production 
to meet your exact requirements. 


keyston 


UNION CITY 
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PERFORMANCE AND OPERATING 
CHARACTERISTICS OF THIS TYPICAL 
KEYSTONE TRANSFORMER: 


driver transformer: 
primary impedance: 
freq. response: 


ratio: 
balanced windings 
pri. d.c.: 


electrical center: 
harmonic distortion: 


mtg. in accordance with mil-t- 27 
size: 


Ls 
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lating varnish and machined for accu- 
rate end bell location, to assure uni- 
formity of air gap. End bells are 
made of heavy gage drawn steel; 
laminations are of low loss motor 
grade electrical steel, fully annealed 
after blanking. Other design features 
include self-aligning sintered bronze 
bearings and an extra large oil reser- 
voir with felt packing. 

Type 600 is available with a 48- or 
'g-in. diam shaft, single or double ex- 
tension, with lengths and flats to 
customer specifications. Rotation is 
clockwise or counterclockwise as speci- 
fied. The motor can be furnished with 
a 115- or 230-volt winding; internal 
windings can be provided for two- 
and three-speed operation. No-load 
speed is approximately 1180 rpm. 
Rated load speed: 1000-1050 rpm. 
Power range: ¥%-'40 hp (continuous fan 
duty) and \;5-'se hp (continuous me- 
chanical duty). The Loyd Scruggs 
Co., Festus, Mo. 
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RIGHT-ANGLE 
SPEED REDUCER 


Advantages of shaft-mounted speed re- 
ducers with double-enveloping worm 
gearing include greater horsepower in 
less space and weight. The right-angle 
reducer is mounted directly on the 
driven shaft and requires only a 
bracket or torque arm to prevent it 
from rotating about the driven shaft. 

If a motorized reducer is desired, 





damage—assure 
long-term stability of resistance. 


For complete details, send for 
Engineering Bulletin +122. 


SPRAGUE 


ELECTRIC COMPANY | 
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a bell housing can be furnished to 
accommodate standard NEMA C-type 
flanged motors. Need for couplings is 
eliminated, since a tang-type drive 
sleeve and suitable machined worms 
are provided with the bell housing to 
match the motor shaft being used. 
When a shaft-mounted speed reducer 
and flange-mounted motor are used, 
no bed plate or mounting arrangement 
is required. 


The right-angle reducers are ayaj). 
able in three sizes: with 2-, 21%. 
3-in. center distances. 

> ti ratios : » 9. ¢ 
Reduction ratios for the 2- and 215. 


and 


in. center-distance reducers are from 
5:1 to 50:1; for 3-in. models. trom 
5:1 to 60:1. When the motor is eon. 
nected to the input shaft by means of 
V-belts and sheaves, additional] output 
speed reduction can be secured, 
Loads that can be handled by the 
three sizes range from fractional horse. 
power to 3, 54 and 9 hp, respectively, 
Cone-Drive Gears Div.. Michigan 
Tool Co., 7171 E. McNichols Rd., De. 
troit 12, Mich. 
¢ No. 6, Reader ity 


COMBINATION SELECTOR 
SWITCH AND STARTER 


Suitable for use on air conditioning 
and heating equipment, is a device 
consisting of a selector switch and fhp 
manual starter housed in a single, 
compact, diecast enclosure. The Auto- 
Off-Hand selector switch permits re. 
mote control from a thermostat, or 
local control from the starter, The 
manual starter provides motor over- 
load protection. 

Two manual starters, without the 
selector switch, are also available in 





the same enclosure. Maximum ratings 
are 1 hp at 115 or 230 volts single- 
phase a-c, or 115 or 230 volts d-. 
Square D Co., 4041 North Richards 
St., Milwaukee 12, Wis. 
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EPOXY RESINS 

Two new epoxies, Bakelite C-8 resins 
BR-18774 and BR-18795, combine 
with four new specially synthesized 
hardeners, to form strong, lightweight 
products with excellent chemical re- 
sistance and_ electrical properties. 
Technically known as monomeric, low 
molecular weight diepoxides, BR- 
18774 and BR-18795 are character- 
ized as rapid hardening, thermosetting 
resins with 100 per cent reactive com- 
ponents when formulated with their 


complementary hardeners. These hard- 
eners BR-18793, BRR-18812, BR- 
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This is the Monroe Calculator 


... precision-engineered business machine made even more 
efficient, and less costly to manufacture through the use of 


Waldes Truarc Retaining Rings. 


Electric Motor Governor 


Old Way. Collector Disc as- 
sembly was formerly riveted, 
requiring skilled labor. Riv- 
eted Collector Disc could not 
be removed in the field. 


Truarc Way. Truarc Ring 
(series 5100) replaces rivets, 
saves labor, material...im- 
proves Collector action. Col- 
lector Disc is easily replaced. 


“Waldes Truarc rings replace old-fashioned fasteners... save 
assembly time...end scrap loss...increase operating efficie a 


Multiplier Dial Assembly 


Old Way. One-piece assem- 
bly was spun together. Spin- 
ning operation was costly, re- 
sulted in high scrap loss. 


Truarc Way. Two-piece as- 
sembly is held together by 
one Truarc Ring (series 5108). 
Rejects: practically zero. 


Intermediate Gear Shaft 


Old Way. Washer riveted 
on end of assembly for zon- 
ing control. Costly, trouble- 
some, hard to obtain critical 
zoning required. 


Truarc Way. Truarc E-Ring 
(series 5133) cuts assembly 
time, virtually eliminates re- 
jects and final assembly and 
zoning problems. 





Monroe Calculating Machine Company, Orange, 
N. J. uses various types and sizes of Waldes Truarc 
Retaining Rings. Use of Truarc has helped eliminate 
scrap losses, saved on material and labor, and resulted 
in increased operating and servicing efficiency of the 
product. Monroe plans to use Truarc Rings for every 
possible fastening operation on their entire line! 

You, too, can save money with Truarc Rings. Wher- 


SEND FOR NEW CATALOG » 


ever you use machined shoulders, bolts, snap rings, 
cotter pins, there’s a Waldes Truarc Retaining Ring 
designed to do a better, more economical job. Waldes 
Truarc Rings are precision-engineered...quick and 
easy to assemble and disassemble. 

Find out what Waldes Truarc Retaining Rings can 
do for you. Send your blueprints to Waldes Truarc 
Engineers for individual attention, without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 
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increase \& 2 | 
efficiency 
of your 


ron core 





insertion ,  & | 
production hh DVO 


by 20% 


Special embossed construction eliminates torque control prob- 
lems and stripping . . . prevents breakage or freezing of cores 
due to cross threading or improper starts. 


Custom fabrication to your exact specification assures correct 
dimensions to within the most critical tolerances, plus uni- 
formity throughout. 


Threads are positioned in accordance with your requirement 
—full thread, each end, one end, center only. 


We will furnish—without charge—a pilot production run of 
custom-made embossed forms to fit your particular applica- 
tion. We will also send a winding mandrel made to the speci- 
fications you supply. 


Contact us now for full details about this special offer. 
Request technical bulletin, Use of Threaded Tubes, Threaded 


7 3 Iron Cores VS. Torque Control. 


CORPORATION 













-—~ —_— 


Sales Representatives in: 


New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 


Metropolitan New York, New Jersey: Maryland: 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 
Upstate New York: Philadelphia, Camden: 

Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: California: 

Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 


Indiana, Southern Ohio: Canoda: 
Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE COMPANY | 


2035B W. CHARLESTON ST. ° CHICAGO 47, ILLINOIS 






18803, and BR 18807 
polyamines specially synthesized 
give the new epoxies a wide range 7 
curing speed, viscosity, and verte 
They may also be blended to obt : 
specific properties in the fished 
product. Bakelite Co., Diy. of Uni 
Carbide and Carbon Corp, 130 F 
42nd St., New York 17,NY. 
Circle No. 8, Reader Inquiry 
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ENCAPSULATED PRECISION 
RESISTORS 


Types WWL and WWA light weight 
non-inductive, wire-wound precision 
resistors are now being encapsulated 
for hermetic sealing. Satisfying re. 
quirements of MIL-R-93A, they are 
impervious to the effects of salt jons 
humidity, moisture, and corrosive 
gases and vapors. The encapsulating 
material has very high dielectric 
strength, the same coefficient of ex- 
pansion as that of the wire. The re 


— 
= 


sistors are Pi-wound on cores molded 
from the same material as the encap- 
sulating resin. 

Temperature coefficient of the two 
resistors is 0.00002 per deg C at 25C 
ambient. They are available in re- 
sistance ranges of 0.1 ohm to 3 meg- 
ohm, and tolerances of 0.1 to 1 per 
cent. Type WWL resistors have tinned 
brass lugs and mounting hole for No. 
6 screw. Type WWA resistors have 
axial tinned copper leads welded di- 
rectly to terminals. Dale Products, 
Inc., 1306 28th Ave., Columbus, Neb. 
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HUMIDITY-RESISTANT 
PLASTICS 


Thermosetting plastic has exception- 
ally good electrical properties when 
subjected to moisture-laden atmos- 
phere. It is Durez 16694, a non- 
phenolic material, having low specific 
gravity (1.32), high strength (Izod 
impact—0.5 ft Ib/in.), and low water 
absorption (0.2 per cent). It contains 
an orlon filler and was formulated 
especially for electrical applications 


ELECTRICAL MANUFACTURING 








a wf = ewes fe Be Ee Se sa SD 


| have this 








































V- Belts 


BIG 





REMEMBER how the 
invention of the radio 
amplifier opened the 
way for the ultimate 
perfection of the much 
older mechanical phono- 
graph? In much the same way, the inven- 
tion of the Gilmer ‘“Timing’’® Belt has con- 
tributed to the present perfection of its 
older teammate, the Gilmer V-Belt! 


During the past decade, while develop- 
ing and improving the first successful 
molded-tooth belt, Gilmer engineers ex- 
plored and tested countless combinations 
of new design ideas, synthetic rubber 
formulations, textile fabrics and cord com- 
positions ... uncovered much that was 
applicable to V-Belts as well as to ‘“Tim- 
ing” Belts! 

Many of these tougher, better-gripping, 
cooler-running rubber compounds, longer- 
wearing cover fabrics and stronger cords of 
man-made continuous filaments have been 
incorporated into Gilmer V-Belts. But, 
since these improvements did not occur all 
at one time, we have never gone so far as 
to announce a “new line” of Gilmer V- 
Belts. However, you can be sure that the oe 
Gilmer V-Belts you buy today, from your ~— " 
NYB&P-Gilmer Distributor, embody the Let your nearby NYB&P Distributor fill all 
most advanced materials and proved de- your V-Belt needs! If he is not listed in your 
signs to provide maximum performance local classified directory, write for his name 
and service life. to address below. 


ASagSING oh V-BELTS and “TIMING”® BELT DRIVES 
3 


Io NYB&P INDUSTRIAL RUBBER GOODS 
ayy AU ame 6 WBA TH HI l Market St., Passaic, N. J. 


America’s Oldest Manufacturer of Industrial Rubber Products 
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From here to Eternity 
its mission depends on 


a STERLING RELAYS 
















































et 


TYPE KS, one of several types of STERLING 
Relays used on torpedoes. 


4 


4 


“FIRE ONE!” A torpedo leaps into the water. Now beyond human 
control, its own electro-mechanical “brain” takes over. And in that 
brain a smallISTERLING Relay plays a vital part! 

Each torpedo gets only one chance to find its mark! When the 
alternatives are kill or be killed, who can calculate in American lives 
and ships the price of failure? . . . or measure fully the confidence 
placed in that tiny STERLING Relay? Because they have proved so 
rugged and thoroughly reliable in operation, standard types of 
STERLING Relays are used by every American torpedo manufac- 
turer ...and by many other leading manufacturers as well. You, too, 
can depend on STERLING Relays for your most critical circuits. 


General Specifications, STERLING Type KS Relay: 
COll—single wound up to 6500 ohms * SPRING ASSEMBLY—up to 6 
springs in each of 2 pile-ups; wide choice of contacts ° OPERATE TIME 
—.003 sec. min. « RELEASE TIME—.010 sec. max. * MOUNTING—two 
*5-40 tapped holes; also available with 2 or 4 mounting studs, tapped 
*4-40 (Mounting centers are 38" by 7/16’’) = DIMENSIONS—1'2” x 1” 
x 1-7/16" max. « WEIGHT—approx. 134 oz. 


May we send you the new STERLING RELAY CATALOG or 
make up a test relay for your particular requirements? Write 
STERLING ENGINEERING COMPANY, INC., 54 Mill St., Laconia, 
N. H. (Subsidiary of American Machine & Foundry Company, N. Y.) 


Another Product 
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Laconia, New Hampshire 
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where exposure to high hum 
long periods is required. 
that after 1200 hr immersion in wat 
at 50 C the dissipation at Ime jg 0.044 
and its dielectric constant 4,1. Mold 
ing shrinkage is said to be very lie 
(0.01 in./in.). Molding temperature 
recommended for best results js 280 F 
Durez 16694 is available in a mediym, 
green color. Durez Plastics & Chem 
icals, Inc., Walck Rd., North Tone. 
wanda, N. Y. 
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LOW-MU POWER TRIODE 


Regulator triode for d-c power sup- 
plies, Type 6337 features: high plate 
dissipation; high perveance, plate cur. 
rent held within + 10 per cent: and 
absence of plate current drift. Tube jg 
capable of withstanding a shock of 
500 g. Construction features include 
a hard glass envelope and a button 





stem that strengthens the mount, Wide 
interlead spacing is said to practically 
eliminate electrolysis. Characteristics 
include: plate supply, 225 volts; bias 
resistor, 100 ohms; plate resistance, 
60 ohms; and _ plate dissipation, 50 
watts. Transconductance, 49,000 
microhms; plate current, 450 ma. 
Chatham Electronics Corp., 630 W. 
Mt. Pleasant, Livingston, N. J. 
> No. 11, Re Factlit 


HIGH IMPACT POLYSTYRENE 


Styron 480 is a new formulation said 
to be substantially tougher than gen- 
eral-purpose polystyrene. While hav- 
ing greater durability and elongation, 
Styron 480 retains the characteristic 
properties of other Styron formulations 
including low specific gravity, chem- 
ical resistance, dimensional stability, 
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For AC or DC motors that pack dependable power into a 
small space—Contact Pesco! 

Whether your problem is one of space, or of weight, 
you will find that Pesco “coordinated-frame” motors will 
give you the one BEST answer to your specific problem. 

To begin with you can rely on Pesco motors to deliver 
dependable maximum rated power—from the smallest and 
lightest practical unit! And Pesco can meet your installa- 
tion and operating requirements exactly by custom building 
your motor from standardized parts—using any of a seriés 
of coordinated frame sizes. This will provide lower unit 
cost and greatly simplify the problem of stocking service 
parts. 

Pesco engineers will be glad to show you the great 
advantages that Pesco “‘coordinated-frame” motors will 
bring to your product—in installation, in operation, and 
in servicing. Simply call or write the Home Office, Bed- 
ford, Ohio. 
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mittent duty. 


Call or write the Home Office, Bedford, Ohio 
for full information on these outstanding 
PESCO products. 


AGRICULTURAL INDUSTRIAL 


AIRCRAFT AUTOMOTIVE CONSTRUCTION EARTH MOVING 


PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD ° BEDFORD, OHIO 
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Produced under laboratory accurate performance controls, each 
MIGHTY MITE is carefully calibrated and pre-set individually to give 
your sub-fractional HP motors dependable thermostatic protection. 
Sturdily constructed MIGHTY MITES are thin, compact tubular units 
that are dust-proof, moisture-proof and tamper-proof. 


MIGHTY MITE thermal protectors with new increased electrical capa- 
city will fit into the present design of your stator windings and are 
furnished ready for immediate installation without any resetting or 


adjusting necessary. 


Engineering help, catalog and samples available on letterhead request. 





MIGHTY MITE thermostats also pro- 
tect lighting and control transformers, 
heating coils, generators, signal de- 
vices, air conditioning units, window 
ventilating fans, rectifiers, etc. 


4 ¢ \ 
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MIGHTY 
MITES: 


Fit most present 
designs 


Feature sturdy uni- 
form construction 


Are accurately 
pre-set 


Can be furnished 
with various types 
of terminal 
connections 


Are ready for im- 
mediate use 


MECHANICAL INDUSTRIES 


us PRODUCTION COMPANY 


217 ASH STREET 
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low water absorption and good e} 

trical properties. The new material 2 
be stapled and metal inserts wiles 
in. Styron 480, available jn a —- 


of opaque colors, can be readil 
truded into shapes or sheet as are 
fabricated on stand “ 


ard injection mol. 
ing machines. The sheet can b 
stamped, embossed, vacuum and , 
sure-formed. The Dow Chemical oo 
Midland, Mich. " 
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SYNCHROS 


Size 10 Synchros feature accuracies 
available before only in much larger 
units. Maximum diam is 0,937 in 
and maximum overall length is 0,98) 
in. The weight is 1.8 oz. They are 
available with 12-in. leads, radial 
terminals or axial terminals. Cag 
stator and clamped bearing race cop. 
struction are used. Dielectric insula. 





tion between the windings and case is 
rated in excess of 550 volts ac. The 
units are available in the following 
types: single generators, repeaters, 
control transformers, high impedance 
control transformers, control differ- 
entials, resolvers, and_ sinde-cosine 
generators. Clifton Precision Products 
Co., Inc., Clifton Heights, Pa. 
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TRANSFORMERS 
FOR TRANSISTORS 


Subminiature transformers designed 
for transistor circuits have power ca- 
pabilities ranging from less than one 
mw to over 100 mw. Dimensions 
range from 3% x 38 x 4» in. to %4x 78x 
1 in. The operating temperature range 
is 25 C to 100 C for the 32 trans- 
formers in the line. They are suitable 
for use in the audio and _ ultrasonic 
frequency ranges. Both open type 
and cast (encapsulated in thermoset: 
ting resin) construction are available. 
The cast models have flat surfaces to 
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is ‘engineered’ into 
Waterbury Phosphor Bronze & Nickel Silver 
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You can expect uniformly successful re- 
sults from every coil of Waterbury Rolling 
Mills Phosphor Bronze and Nickel Silver. 
Here is the reason why. 

WATERBURY’S QUALITY CONTROL keeps 
a close watch on the metal from 
composition, through processing to ship- 
ment. Raw materials are carefully selected, 
combined and processed under the 
constant scrutiny of Waterbury’s 
metallurgical laboratory. This assures a 
consistency of grain size and structure plus 
physical and electrical properties that 
give you uninterrupted success in 
your application. 

Remember also, that Waterbury’s 
metallurgical experience is available to 
help you on specific problems. 

Specify Waterbury Rolling Mills 
phosphor bronze and nickel silver. 

You can order it from the office nearest 
you. You'll get fast delivery too. 


WATERBURY ROLLING MILLS, INC. Established 1906 
Main Office: Waterbury, Conn. ¢ Tel. Waterbury 4-5131 


New York Representative: J. A. Wilson Metal Products Co., 350 Madison Ave. * VAnderbilt 6-1246 
Chicago Representative: General Steel Warehouse Co., Inc., 1830 Kostner Ave. * BElmont 5-4266 
Philadelphia Area Representative: John McNichol, 16 West Mill Rd., Flourtown, Pa. © WHitemarsh 8-1869 
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Humidity —- 
High 
Temperature 


are encountered, specify Sarkes Tar- 
zian “Centre-Kooled” rectifier con- 
struction. Heavy bakelite core elimi- 
nates rectifier -to-chassis shorting. 
(Ask for information on the conver- 
sion Plug-In chassis.) 


New replacement guide available at 
your distributor’s. 


rkes Coatre-Koolkd’ 


larzian SELENIUM RECTIFIERS 


Dept. M4, 415 North College Avenue, Bloomington, Indiana 
In Canada: 700 Weston Road, Toronto 9—Tel. Murray 7535 


facilitate product miniaturization b 
cementing into position. Special mai 
els, including pulse type, are available 
in this subminiature size range with 
electrical characteristics to custom 
specifications. Texas Instruments Inc 
6000 Lemmon Ave., Dallas 9, Teuné 
Circle No. 14 Reader Inquiry Facil : 
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HIGH TEMPERATURE 
HOOK-UP WIRE 


Teflon insulated hook-up wire made 
by an improved taping and sintering 
process is available for operating 
temperatures trom 100 to 250 ¢ 
The process results in a wire of te. 
usual smoothness and __ uniformity 
Applied to standard wire sizes from 
AWG 28 to 14 the insulation has high 
dielectric strength, very high insula. 
tion resistance, zero water absorption 
and immunity to all chemicals and gol. 
vents except molten alkaline metals, 
Sizes having a nominal insulatin thick. 
ness of 8 mils are tested at an ac 
potential of 3000 volts rms, and are 
available in 11 solid colors. Spring. 
field Wire & Tensel Co., 70 Leete St. 
Springfield, Mass. 
e No. 15 R 


FILTER NETWORKS 

Series 410 lead networks, in hermet- 
ically sealed enclosures are resistance- 
capacitance filters for servo amplifier 
applications. Inserted in the d-c stage 
of a control amplifier, these networks 
combine lead or derivative action with 


INSTRUMENT 
LABORATORIES 


AUSTIN, TEXAS 


high frequency and ripple filtering. 
The response is equivalent to the 
standard RC rate circuit in the low 
frequency control region. Beyond the 
control band the attenuation increases 
to reject unwanted signals. 

Series 500 Networks, of standard 
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ACTUAL 
SIZE 


ICAL SPECIFICATIONS 


c TS: Maximum of double pole rated at .25 
pat 26.5 volts DC or 115 volts AC resistive 


iti ity—nominal 1.0 watts, maximum 0.3 


-up to 1500 ohms 
Ipto 40 volts DC 








PRINTED 


ALLIED TYPE KH & 


weighs .32 oz. 
has low capaciff 


RF switching , 









BROADCAST 
Sa Os 
MINIATURE 
COMMERCIAL 


Where fine audio quality is 
essential, for private, com- 
mercial or military equip- 
ment, you can depend on 
CHICAGO high fidelity trans- 
formers for distortionless 
sound reproduction. 


BO-13 


This “super-range”’ transformer, specifically 
designed for ultra-linear Williamson amplifier 
circuits, is typical of the many high fidelity 
transformers available from CHICAGO. : 

Amplifier frequency response, with the BO-13, 
is flat from 20 to 60,000 cycles at 20 watts out- 
put. At a 1 watt listening level, the BO-13 is flat 
from less than 10 cycles to beyond 200,000 cycles. 

Intermodulation distortion, measured at 60 
and 7000 cycles, 4:1 ratio, is less than 3% at 21 
watts. Total harmonic distortion is below 0.1%, 
measured at 1000 cycles, up to 21 watts. 

The BO-13 is housed in a compact, seamless 
steel case measuring 3%" x 3!l4%," x 4!" high. 
CHICAGO’s famous “‘sealed-in-steel’’ construction 
provides maximum shielding and full humidity 
protection. 


“Gp 

CHICAGO Bulletin 33 lists performance (Op: 

curves and other useful information on He? 

the BO-13. Write for your FREE copy, 
s 


or get it from your CHICAGO distributor. 


SUC Yaa 


3501 ADDISON STREET ° CHICAGO 18, ILLINOIS 





ULTRA-LINEAR 
HIGH FIDELITY 


Output Transformer 





2 


CHICAGO CATALOG 
CT-554, 
listing complete 
electrical and 
physical specifica- 
tions on over 500 
CHICAGO trans- 
formers. Available 
from your CHICAGO 
distributor or from 
Chicago Standard 
Transformer Cor- 

poration. 


EXPORT SALES: 
Roburn Agencies, Inc. 
431 Greenwich Street 
New York 13, N. Y. 


RC twin-T rejection type, are ‘le 
available in hermetically sealed ~- 
closures. Stable components with ea 
temperature coefficients insure stabil. 
ity with time and temperature, Circuit 
parameters are selected for optimum 
notch sharpness and voltage output 
with impedance levels permitting 
matching to typical circuits. Al] of 
the standard and many special ny} 
frequencies are available. White Jp. 
strument Laboratories, 203 Riverside 





Dr., Austin 4, Texas. 
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CENTRIFUGAL PUMPS 


Redesigned Pioneer seal-type centrif- 
ugal pumps feature an optional third 
outlet back through the intake port 
to eliminate external piping. These 
pumps (FB-VBA and F-VBA) permit 
conformity with JIC standard regula- 
tions when used as machine tool aoces. 
sories. Both models are designed for 
flange mounting on the outer surface 
of a tank or reservoir, eliminating 
auxiliary inlet piping. Positive prime 
is assured even with reduced height 





| of liquid in the supply tank for eff. 
| cient operation with low liquid level. 
| Conventional right or left discharge 





| outlets are available, in addition to 


the new third outlet. 


Model FB-VBA pumps are supplied 
with a motor base bracket for any 
standard motor. Pump and motor are 
connected by a flexible coupling. 
Model F-VBA pumps are similar with 
| the exception of the motor base 
| bracket. A belt, chain, or gear drive 
may be used, or the pump and motor 
may be individually mounted and con- 
| nected by a flexible coupling. Sizes 
| range from %o to 5 hp. Larger sizes 
are rated up to 174 gpm at free flow 
and 26 gpm at 115 ft of head (50 psi) 
based on water at 60 F. Pioneer 
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AIRCRAFT DISTRIBUTOR HEAD molded of MELMAC 592 provides extra safety in ignition system. 
Chosen for its excellent dielectric strength, arc resistance, insert retention, and resistance to high 
temperatures. Keeps its properties at high altitudes. 

Made by Scintilla Division, Bendix Aviation Corp., Sidney, N. Y. 


MIDGET PRECISION SWITCH 
has two-piece base molded of MELMAC 1500 — chosen for its high arc resistance, excellent 
dielectric strength, low specific gravity, easy molding. The switch is widely used in electronic 
devices, appliances and business machines. 

Mode by Acro-Mu Switch Divison of Acro Manufacturing Company, Columbus, Ohio. 





Melua tlve pioblome lange oucl Amal. 


When your problem calls for a combination of 
exceptional mechanical properties — heat resist- 
ance, impact resistance, water resistance, dimen- 


sional stability, arc resistance, dielectric strength 





— Cyanamid’s MELMAC Molding Materials will AMERICAN COMPANY 


often be your logical choice. In such varied appli- 


PLASTICS AND RESINS DIVISION 


‘ ‘ : a 33D ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
cations as electric motor insulation, mining ma- 


chinery insulation, ignition parts, circuit breakers, 


terminal blocks, meter blocks and connector plug In Canada: NORTH AMERICAN CYANAMID LIMITED 


inserts, MELMAC provides the material answer. 


Our engineers will be glad to work with you, 


whenever you give the word. 
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“We think of this Paper 
as Insulation Insurance’ 





For many a year, many a big name in small motors, 
generators, transformers and other electrical equipment 


has looked to H & V for dependable insulating papers. 


Reasons Why: 










1. Strong — these papers stand abuse 
2. High dielectric strength 


3. Good drawing characteristics 
(good cuffing properties without splitting) 


4. Strictly neutral PH— for maximum service at 
high temperatures 


Service that makes and keeps friends 


Let us know your requirements. 


fe 


HOLLINGSWORTH & VOSE COMPARY 


East Walpole, Massachusetts 


Manufacturers of Technical and Industrial Papers 





170 


| measure % in. in di 





Pump Div., Detroit Harvester C 
Guardian Bldg., 500 Griswald oy 
troit 28, Mich. —_ 
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| MINIATURE D-C SOLENOID 


D-c solenoids, considerably smaller ; 
size and lighter in weight than pr 
ard, are designated Nos, 20988 a 
20287. The former has a oj] en 
closed in a steel shell and the latter 
an open coil with a bracket, They 

am and ; 
mately 1% in. in length. Their weight 
are 0.122 and 0.141 Ib respectively 





Either may be wound for a wide rage 
of d-c voltages. 

The nylon bobbin is used as a bear. 
ing surface, thus effecting self-lubrica- 
tion as well as insulation. Armatures 
are made of high grade soft iron, 
Leads are on the side for convenience 
and mounting. The pull of the 24 
volt, 13-amp type, which is operated 


| on intermittent duty, is 25 oz at %in, 


stroke. Cannon Electric Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
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3-TURN POTENTIOMETER 


Flexibility characterizes 3-turn preci- 
sion potentiometer, designated 930 
Micropot. Either or both mechanical 
stops may be used as phasing points 


| due to the adjustability of the manv- 


facturer’s contact drive assembly. Ad- 





justable feature also provides greater 
| accuracy in the four basic types of 
linearity without modification of the 
potentiometer. Low starting torque 
and low running torque permit use 0 
| 3-turn micropots for greater accuracy 
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Design to step up 
your machine performance, 

and you'll design 
to beat competition 


Mr. W. B. Weathers, Manager, Machinery Electri- 
fication Sales, Westinghouse Electric Corporation 


WESTINGHOUSE CAN HELP WITH THESE DRIVES 


Here are some of the questions you have often asked yourself. How can we offer our cus- 
tomers new ways to higher uniform quality in manufactured goods? How can we offer 
lower production and maintenance labor costs, less down time, output spoilage and 
waste? How can we design the “answers” into our equipment? 

The answers often lie in better application of electrical components, to make maxi- 
mum use of machine tools and other production equipment, to power the equipment 
better and faster, to controi that power precisely and unfailingly, and to sequence pro- 
duction operation to output requirements. 


Then consider the extras Westinghouse Drives perform—better, longer, cheaper. 


On the following pages, Mr. W. B. Weathers, 
Manager of Machinery Electrification Sales of 
Westinghouse Electric Corporation, shows how. 
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3 ways Westinghouse Drives take 
the measure of any production job 





New Life-Line 
“A” motors 


1. DESIGN FOR HIGHER PRODUCTION ... 
New Life-Line® “A” better-protected motor 
gives greater reserve power for continual 
load changes 


Rapid, extreme or repeated load changes mean heat. 
Consider these outstanding developments in the new 
Life-Line “A” cast-iron motor—a new, longer lived 
motor. 


1. New Bondite, a silicone fortified thermoset 
varnish, means better temperature stability 
and better resistance to oil, water, chemicals 
. . . better protection for stator assemblies. 


2. New Mylar*, a polyester film bonded to a rein- 
forcing base, means slot insulation with great- 
er dielectric and mechanical strength. 


3. New Bondar, a conductor insulation, means 
more resistance to both heat and contaminants, 


* Du Pont Registered Trade-Mark 
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Beas 
Life-Line motors powering a honing mach 
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with life expectancy more than 3 times that of 
the conventional conductor insulations. 


4. New 4-way seal pre-lubricated bearing needs 
no lubrication . . . provides foolproof protec- 
tion against under- or overgreasing, and 
against entry of foreign matter. 

Consider these and many other new features in the 
new Life-Line “A”. Why? Because the outage of 
Life-Line motors averages one-half that of conven- 
tional motors. 


Westinghouse carries a complete line of motors— 
both a-c and d-c—for all of your motor requirements. 


2. DESIGN FOR SPEED-REDUCTION EFFICIENCY ... 
Life-Line gearmotors provide full range of 
speeds at 98% efficiency 


Wherever gear reduction drives are required, Life- 
Line gearmotors, designed and manufactured com- 


you can Be SURE...iF ins | 
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| Westinghouse 


plete by Westinghouse, transmit power uniformly with 
a loss of 2% for each gearset—a 98% efficiency with 
single reduction units. . . | 

Because of their unique horizontal split-case design, 
Westinghouse Gearmotors provide greater mounting free- 
dom. Case cover can be removed in minutes, and all work- 
ing parts are then accessible. No oil need be drained; 

rmotor mounting need not be disturbed! All bearings 
are firmly anchored in case foundation to assure positive 
bearing alignment and elimination of harmful vibrations. 

Consider Westinghouse Gearmotors—the most efficient, 
versatile, reliable buy. 


3, DESIGN FOR FINER SPEED ADJUSTMENT ... 
with compact AV drive power package 


The Westinghouse AV Drive enables you to provide d-c 
power from an a-c line, for individual machine tools or 
other equipment—on-the-spot power conversion. This 
drive is a complete, adjustable-voltage drive system, a 
factory-engineered package. 
Consider these further advantages. With precise speed 
control, you can: 
1. Provide smooth acceleration and deceleration. 
2. Maintain optimum operating speeds regardless of 
load changes. 
3. Match speeds of two or more drives to coordinate 
production processes. 
4, Add many other functions such as inching, revers- 
ing, interlocking and sequencing, etc. 
So, if you need fast, accurate control of speed over a wide 
range, consider the Westinghouse complete line of AV 
Drives. 


AND HERE’S FASTER BRAKING .. . 
electrical braking control provides 
smoother, quicker stops 


Here’s a method of stopping a motor faster and more 
smoothly. Most machines can be brought to a standstill, 
under normal load, in just one second. This d-c braking 
controller eliminates jerky operations, wear of parts and 
periodic adjustment often associated with mechanical 
brakes. Its applications are many—it can be used where 
quick stops are necessary to permit tool changes, or to pre- 
vent damage to work or machine; where the possibility 
of reversal must be eliminated; or, where the same degree 
of braking is required in either direction. 

It will pay for itself by reducing coasting and nonpro- 

uctive work time, reducing waste, improving product 


quality, improving safety, and saving space taken up by 
mechanical devices. 
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Life-Line d-c gearmotors and speed reducers 












































D-c braking control 







Further information on the following page 


























Westinghouse 
AB Circuit Breaker 


The typical machine tool control cabinet illustrated 
is equipped with all-Westinghouse components. 
These devices can be furnished for your machines 
either singly or in completely engineered and 
mounted panels to your specifications. 

Control components—such as starters, contactors, 
relays, timers, breakers, switches, control circuit 
transformers, terminal blocks, and so on—pro- 
viding for individual functions, may be combined 
to coordinate many control functions including 
Starting, stopping, reversing, inching, regulating, 
protecting and switching. 


Prompt, reliable maintenance backs up 
your Westinghouse Equipment 


38 large apparatus repair shops coast to coast pro- 


vide your customers maintenance for all types of 
electrical equipment. 56 field repair offices make 
on-the-spot repairs; 31 locations provide Genuine 
Westinghouse Renewal Parts. Extend your service 
with Westinghouse Service. 








you can 6E SURE... 1¢ ns Westinghouse 
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(Left photo) All-Westinghouse Panel con- (Middle photo) Add-a-Part Panel with pro- 

trolling honing machine: (A) Life-Line vision for additional units. (Right photo) 
Starter, (B) Control Circuit Transformer, Same Add-a-Part Panel after addition of 
(C) Type N Relay, (D) Terminal Blocks, components. 
(E) Actotran. ( 
I 


Full line of control components to contact, 
relay, interlock and break circuits 


Add-a-Part Panel 


Add-a-Part Panels are the newest and most versatile 
innovation to the reduced voltage starter line— 
and exclusive with Westinghouse. Add-a-Part is 
your assurance of complete application flexibility. 
Panels have drilled and tapped holes to accommo- 
date required modifications on the spot to meet 
changing application conditions, Simply add trans- 
formers, fuses, interlocking relays, breakers or tim- 
ing relays. 

Only Westinghouse can offer Add-a-Part’s savings 
in time, money and flexibility. 
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Here’s help with literature; write to Westinghouse | 
Electric Corporation, 3 Gateway Center, P. O. Box 

868, Pittsburgh 30, Pa. New Life-Line “A” Motor 
B-6154; Life-Line SK D-C Motors and Generators | 
B-4595; Life-Line AV Drive B-5808; Life-Line 


Gearmotors B-5645; Speed Reducers B-5646, Auto- 
matic Operations Start with Westinghouse Control 
B-5882; Complete Industrial Control and Services 
B-6051; Preventive Maintenance B-5477. 
MP-3027 


Giz? 
° 


4 
4 A 
al va) 
> 










m™ 


PY + 
OI 





ile 


is 
ty. 
no- 
eet 
ns- 
m- 


ngs 


—_——- 





and resolution over single turn pots. 
They are available in standard models 
from one to five gang. Each model is 
roduced with single or double shaft 
a with servo or bushing mount at 
either or both ends. | 
Features include: contact carrier 
assembly automatically compensating 
for wear and the scanning action of 
the bar contact; no backlash between 
mechanical rotation and electrical ro- 
tation; finer resolution due to longer 
Kohlrausch winding; welded terminal 
leads; and plastics housing to embed 
resistance element, lead wires and 
terminals into a rigid, well-insulated 
assembly. Borg Equipment Div., The 
George W. Borg Corp., Janesville, 
Wis. | 
Circle No. 19 Reader Inquiry Facility 


UNIVERSAL MOTOR 


Universal motor weighs less than 5 oz 
and is half the size of a package of 
cigarettes. The Speed is about 12000 
rpm. Length is 2 in., width 1% in., 





shaft length 242 in. For a-c or d-c 
intermittent or continuous duty. 
Underwriters’ Laboratory approved. 
Cury Manufacturing Co., 447 North 
Wood St., Chicago 22, II. 

e No. 20 Reader ry Facilit 


DIE-CUT LOCK WASHERS 


Custom made die-cut lock washers in 
small lots without the cost of conven- 
tional blanking and piercing dies, can 
be produced from practically any 
sheet metal stock, including cold rolled 
steel, spring bronze, spring steel and 
other sheet alloys. The average die 





AUGUST 1954 


Thompson Precision-Engineers 
Light Metal Castings for 
All industry 


a. washing machine 
and the jet plane overhead 
have one thing in common—both 
count on Thompson. For, in each, 
you'll find precision-engineered 
castings produced by Thompson's 
versatile Light Metals Division. 

Among several parts produced 
by Thompson for use in washing 
machines and other appliances 
are end frames for electric motors. 
And Thompson’s exacting light 
metals engineers have produced 
numerous parts for the speedy jets 
—including a die cast air connec- 
tor, used for cooling an electric 
generator. 

These are but two of the many 
light, strong, durable castings 
designed, developed, and manu- 
factured by Thompson. Behind 
today’s versatile light metals opera- 
tions are over 50 years experience 
in research and manufacture of 
precision parts, enabling Thomp- 
son to offer its facilities to all 
forms of industry. 


Thompson is now producing 
light metal castings for such di- 
versified products as buses and 
garbage disposers; tractors and 
outboard motors; automobiles 
and industrial engines; ice scoops 
and aircraft engines. 

Regardless of your product, if 
you use castings, Thompson’s cre- 
ative engineers will gladly show 
you where and how you can sim- 
plify your operations and save on 
costs with Thompson’s Light Met- 
als Castings. 

For a detailed description of the 
Thompson Light Metals facilities 
which are available to you, send 
for your free copy of ‘Creative 
Castings”. Just write to Dept. 
EM-4, Light Metals Division, 
Thompson Products, Inc., 2269 
Ashland Road, Cleveland 3, Ohio. 


You can count on 


LIGHT METALS DIVISION 
2269 Ashland Rd. «+ Cleveland 3, Ohio 
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Here’s peak corrosion protection combined with 
conductivity, weldability and solderability. Here’s 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here’s a line of attractive final finishes 
to add quality and sales-appeal. Here’s Iridite... 
and here’s how you can use it: 


C AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 

Iridite brightens copper, keeps it tarnish-free; also 
lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 

Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk. 

Iridite provides a highly protective film in deepen- 
ing shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 
trained operators. Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 
direct or call in your Iridite Field Engineer. He's listed under "Plating Supplies” in your 
classified telephone book. 
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INCORPORATED 


4004-06 E. MONUMENT STREET ¢ BALTIMORE 5, MD 


Iridite is approved 
under government 
specifications 
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cost runs trom about 10 to 20 per 

of the cost of conventional ng 
Special lock washers for shaft ra 
from % to 6-in. are available. — 
Rogers Manufacturing Co., 2894 18th 
Ave., South, Minneapolis 7, Minn, 1 


Circle No. 21, Reader y Facility, page 24) 
f 
40-VOLT SELENIUM 
RECTIFIER 
Selenium rectifier with an inverse cell r 


rating of 40 volts features low leakage 
(2 milliamp per sq-in., average) and 
low inverse loss. Capable of with- 
standing surges up to twice its rated 
voltage, it can operate in ambient 





temperatures up to 125 C, with no 
derating up to 50 C. A newly de- 
veloped, inherently stable, inorganic 
barrier is said to add substantially to 
rectifier life, with inverse character- 
istics improving with use. Vickers 
Electric Div., Vickers, Inc., 1803 
Locust St., St. Louis 3, Mo. 

No. 22, Re nquiry Facilit 


RECEIVER-INTEGRATOR 


Receiver-integrator for graphic panels 
is a pneumatic-electric instrument. 
Designated Type 224, it computes an 
accurate and continuous total of any 
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HEINEMANN Circuit Breakers...One, two and three pole...10 milliamps to 100 amperes 
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Perhaps the problem of 

protection or control of your 

equipment can be solved by a 
HEINEMANN Circuit Breaker. 


Operating on a hydraulic-magnetic, sole- 
noid principle . . . with or without inverse 
time delay ... HEINEMANN Circuit Breakers 
offer almost unlimited possibilities in ful- 
filling standard or special functions. 











Your requests for special information will 
receive prompt attention. 
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SPECIAL OR FRACTIONAL RATINGS 


Close tolerances of protection may be ob- 
tained by precise, fractional rating be- 
tween 10 milliamperes and 100 amperes. 
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Alarm contacts are available on certain 
models to permit visual or audible signal 
on tripping of circuit breaker. 
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A single circuit breaker may be furnished 
with two coils for operation on different 
currents. 
















SPECIAL RESPONSE CURVES 


Time vs. per cent overload response curves 
may be selected to match protection char- 
acteristics to the requirements of your 













product. 
sraltgineresing erro WRITE FOR BULLETIN SW 
cial applications, ratings and pro- HEINEMANN ELECTRIC co. 
tective characteristics. Since it does 99 PLUM STREET TRENTON 2, N, J. 


not employ thermal elements, set 
tat) Tal Me ee ee 
affected by ambient temperature. 








process flow and _ operates a small 
counter located in the graphic displa: 

| It may be used with manufacturer, 
line of Consotrol instruments. : 


W e | | 8 The integrator consists of two small 
| ié 4 n self-contained units: a remote counter 
and a flow receiver. The counter can 
i a be mounted on the front of a panel 
H Sy Onl usually in conjunction with a Stri : 
chart flow recorder. It totalizes ‘s 
eight digits (or to six digits with zero 
p U N C & reset wheel) and occupies 3% x 5% in 
of panel space. The flow receiver unit 
composed of a receiver bellows and ‘ 
| cam-switch assembly, is housed in a 
| small metal box behind the panel. Two 
| wires connect it to the counter, 
| In operation, pneumatic measure- 













































ment signals (3-15 psi) from a flow 
transmitter at the process are received 
by the bellows which then positions 
the cam-switch mechanism. The cam- 
switch, in turn, produces an electric 
impulse to actuate the counter in pre- 
cise and constant relation to the flow 
measurement. 

Integrators are available for uni- 
form or square root scales to totalize 
minute, hourly or daily rates. The 
Foxboro Co., Foxboro, Mass. 

Circle No. 23 Reader Inquiry Facility, page 241. 





POLARIZED 
SUBMINIATURE RELAY 


Subminiature relay, Type  P-100, 
weighs 1 0z, has overall dimensions of 
1°46 x %s x ge in., 3500 ohms resist- 
ance, and sensitivity of less than 20 
a al mw. It is of the polarized type with 
Rabstcations tolerances from 5 to 25 per cent as re- 
quired. It can be adjusted to make 
contact at 1 ma and to break at 0.8 ma. 
























Stone is much more versatile than our friend Willie, ring warrior 
of repute. 
We not only can punch our spiral wound small diameter paper 
tubes—we can notch ’em, slot ’em, fabricate em, and imprint ’em. 
It’s also common knowledge that Stone’s custom-made yet 
mass-produced low cost spiral tubes of kraft, fish paper, and 
plastic films are especially noted for hi-dielectric strength and 
close tolerances. 
Stonized, a phenolic impregnated spiral tube, is best known for 
its low moisture absorption and good dimensional stability 
qualities. 
When you need small diameter tubes, Stone’s greater versatility 
and longer experience means better service at lower cost. 
Phone or write us today. 





Balanced movement is unaffected by 


mounting position or movement of the 

relay. Reaction time is ‘400 ‘sec and 

| the relay may be operated as rapidly 

PAPER TU Bi CO. | as 90 times per sec. Single pole, “— 


throw changeover contacts are use 


AFFILIATED WITH | with contact materials in standard 
= | silver, palladium or platinum, Con- 
STONIZED PRODUCTS CO. INC. tacts can handle up to 0.25 amp at 


250 volts. The coil is wound with No. 
900-922 Franklin Street, N.E., Washington 17, D. C. 


48 copper enameled wire. The units 
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connect safely with cannon 
under all 


moisture conditions 


Cannon moisture-proof or water-tight electric connectors 

solve a wide range of moisture problems ... . from 

those wherein only the slightest accumulation of moisture occurs 
OCT ae Tee Ame Le) Lan aoa nen 

cables are submerged in underwater geophysical TET oft 
And... the standard line of Pen eU Te ert 
connectors can be modified to meet your 


specific requirements 


’ For a completely sealed corinector, 
select the AN -‘'E’’ Series 

with Pet Tage Cara) 
sealing’ around each contact 

ERSTE hs a‘completely sealed 
Sean ec ou 

Ca ome TMU aet ta 

LOS aN as Conte WaT 


series are AF. F, AQ 
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merle Elser elo arlalil 
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“W"' Series in three AN insert sizes 


Various other weafher-proofed types for average 


moisture resistance are found in the “XKW es 3) 


vi 


Potting’ may be applied to-the ‘“K” Miniatures 


and special OOAFN, OOFN and other types 


a a sf 


Moisture problems require expert engineering consultation 
Contact our engineering representativessor write * 


the factory, stating your exact requirement. 1% 
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CANNON 
ELECTRIC 






first in connectors 


CANNONIPLUCS ae 
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Los Angeles 31, California. > a: 
Factories in Los Angeles: East-Maven: Toront 
London Eng and Representat ve anded aaieitniata 
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This Little Switch 
Goes to Market 


...in air conditioners, fans, 
unit heaters, appliances, motor 
and resistive circuits. 





This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and 4%, 34 and 1 hp 
at 120 V. and 2 hp at 240 V., A.C. U.L. Approved. (Small D.C. 
ratings also available.) But base is only 14%” x 144" x 1%”. 


This Little Switch Saves Money 


Costs less—permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 

. . spade terminals for quick wiring .. . dummy terminals, if re- 
quired, to eliminate need for blocks. 


This Little Switch Is The NEW 
"Diamond H’’ Series 390 Rotary <i> 


.. Single or double pole, two to twelve positions with stop as 
required. Single, two-hole or special mounting arrangements. Com- 
pletely interchangeable with the widely used “Diamond H” Series 
240 switches which are still available. 


Write today for complete information to meet your requirements 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 





READ-RECORD 


OPTIMUM 


LOW NOISE FACTOR 


HIGH FREQUENCY 


LIBRASCOPE,. INCORPORATED 


Librascope read-record heads are 
designed for recording and read- 
ing on magnetic drums or other 
magnetic storage systems and 
HEADS consist of a center-tapped coil 
wound on a toroidal core and 
molded into a temperature-stable 
epoxy resin package 34” long. 
Optimum read-back signal at high 
frequencies is made possible by 


READ-BACK SIGNAL 


sintered ferrite core, a winding 
with low distributed capacity 
OPERATION and with back gap eliminated. 
Positioning dowel hole permits 
precise mounting. All heads sub- 
jected to 1200 volt RMS high 
potential test. Write for catalog 


SPECIFICATIONS: 


Crosstalk limited to minus 
60 Db for adjacent 
heads. Resonant frequency 


above 500 KC 
Track width: .090 in. 
y) Gap width: .0015 in. 


} Computers and Controls 








rg A SUSSIOLARY OF GENERAL PRECIBION EQUIPMENT CORPORATION 


1607 FLOWER ST., GLENDALE, CALIF. 








equipped with a 6-pin plug which fits 
a molded or laminated socket supplied 
with the relay. Polarity may bea 
versed by simply reversing the ae 
in its socket. American Telasco Ltd. 
Huntington, N. Y. . 
Circle No. 24 Reader 


PRECISION RESISTOR 


Precision resistor consists of a metal 
spiral coated on the inside of a her. . 
metically sealed, rugged glass tube 
These units are non-inductive and 
have an accuracy of ¥% per cent. Re. 
sistance deviation is less than ] per 
cent from the original value after 


AAA ETAEAT 
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1000 hr at full power dissipation. )j- 
mensions of the 4% watt size are 3 
in.x 4 in. Performance is said to 
exceed the requirements of MIL-R- 
10509A. It is available in values from 
10 to 100,000 ohms. Balco Research 
Laboratories, 49-53 Edison Place, 
Newark, N. J. 

> No. 25 Reader juiry Facilit 


DIGITAL CONVERTER 

With applications in computer, auto- 
matic control and data handling sys- 
tems, digital converter, the Digi- 
Coder converts the analog output of 
primary sensing devices—such as flow 
meters, thermocouple or _ pressure 
transducers—into a digital signal. F 

Two basic types of the converter 
are available. One type converts a 
mechanical motion, delivered to its 
input shaft from a pneumatic or other 
receiving mechanism, into a digital 
output signal. Torque requirements 
are less than 0.20 in.-oz. Low moment 
of inertia makes the converter adapta- 
ble to any servo instrument. 

The second type, which contains an 
integral self-balancing potentiometer, 
converts an analog voltage input into 
the digital signal. The voltage-input 
type will operate on a 0-1 mv input 
and up, with either a linear or non- 
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exposure meters 
foo, 
CRUCIBLE PERMANENT MAGNETS 


afford maximum energy... 
minimum size 


It’s a fact, Crucible alnico magnets have a consistently higher energy 
product ... which means more energy from a smaller magnet. 

That’s why, ever since alnico alloys were developed, Crucible has been 
producing them for leading manufacturers of voltmeters, watt-hour meters, 


exposure meters and magnet-equipped devices of all kinds. 


Our twenty-years of magnet experience is backed by over a half-century 
of fine specialty steelmaking. You'll find that whenever you have a magnet 


application it will pay you to call Crucible. 


CRUCIBLE first name in special purpose steels 


5A. years of Fime| steelmaking  ALNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS © REX HIGH SPEED = TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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linear relationship maintained fe. 
tween input and output signals, 

Various models make it possible to 
fill various digital conversion require- 
ment, including dynamic or static 
readout, linear or non-linear conyer. 
sion, and direct-reading ranges, The 
converter can deliver: the decimal 
code output used to operate most 
electric typewriters and IBM equip- 
ment; a binary code useful in com. 
puters; and teletype, binary-decimal 
or other special output codes, 

Heart of the unit is a train of from 
two to ten coded drums, depending 
on the number of digits required in 
the output code. Each drum has a 
series of circumferential hills and 
valleys and a set of mechanical feel. 
ers. When the feeler encounters a hill, 
its associated electrical contact js 
closed. The combination of closed 
contacts thus gives a digital code for 
the value of the variable being meas- 
ured. Data Reduction and Automa- 
tion Div., Fischer & Porter Co., 22 
Jacksonville Rd., Hatboro, Pa. 

rcle No. 26, Reader Inquiry Facility, page 24] 
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HERMETIC MAGNETIC 
AMPLIFIER 


Contained in an hermetically sealed 
case measuring 1%6x3%x3% _ in, 
magnetic amplifier weighs 15.5 oz. 
Consisting of two stages of vacuum 
tube preamplification and a magnetic 


power output stage, the amplifier oper- 
ates from a 115-volt, 400-cycle source 
and requires approximately 14 volt- 
amp at a power factor of 0.7. Input 
impedance is 5000 ohms. Maximum 
time delay is %400 sec. Kollsman Instru- 
ment Corp., 80-08 45th Ave., Elm- 
hurst, N. Y. 


Circle No. 27, Reader Inquiry Facility, page 24 


DRY FILM 
LUBRICATING COATINGS 


In order to improve adhesion and 
wear-resistance, epoxy resins are used 
as a base in dry film coatings formed 
with Dispersion No. 213, containing 
colloidal graphite, and Dispersion No. 
923, containing colloidal molybde- 
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Tracing design on glass cloth 
from metal loft at A. O. Smith 
Corp., Rochester Works. 





Valuable originals protected 
against wear and tear 


Atthe A.O. Smith Corp.'s Rochester (N.Y.) Works, large 
drawings are made exactly to scale on glass cloth. Since 
these drawings often cost several hundred dollars each, 
A. O. Smith naturally does not wish to expose them to 
possible damage 
during print-mak- 
ing and to the wear 
and tear of exces- 
sive handling. In- 
stead, they use in- 
termediates made 
on Kodagraph 
Autopositive Paper. 


Costing but a few 
cents a square foot, Autopositive produces positive pho- 
tographic prints directly from the original drawings — 


Kodagraph Autopositive Paper 


qt “THE BIG NEW PLUS” in engineering drawing reproduction 
.-———————— ——— MAIL COUPON FOR FREE BOOKLET -—————————- -—-—— 


EASTMAN KODAK COMPANY 





Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction.” 


without a negative step or darkroom handling. It can be 
exposed in standard print-making equipment and proc- 
essed in standard photographic solutions. (A. O. Smith 
uses a vacuum-frame printer, which accommodates 
drawings up to 8 x 4 feet in size. ) 


No worries with Autopositive intermediates — they 
turn out sharp, legible shop prints time after time. Their 
dense photographic black lines do not smudge or smear. 
And they can be run at uniform, practical speeds in the 
company’s direct-process machine. 

In addition, A. O. Smith keeps an “Autopositive File” 
showing the history of changes in all their drawings. 
Before each revision, an Autopositive intermediate is 
made. Later on, direct-process prints showing the com- 
plete story of each design can be made from the inter- 
mediates as needed. 






_ Name Position 
Shows all the ways 
you can save with a ee 
Kodagraph 
Autopositive Paper. CIF cnniremeenneeneemmcinnicenaiettae 
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exclusive 


REULAND 
Npandable “design 


combines motors «brakes 
fluid couplings + gear- 
reducers into tailor-made 


ole. 
ae POWER 
PACKAGES! 





























GREATER COMPACTNESS... 
one service responsibility! 


Instead of buying and aligning several se 

arate units, install Reuland tailor-made, single- 
unit Power Packages. You save space and 
weight, reduce prices up to 25% — simplify 
installation—improve in-the-feld performance. 


Literally dozens of combinations are available 
to fit every powering job. All economical, 
standard assemblies using the basic Reuland 
“XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made” test unit on approval. 


OVER 800 “SPECIAL” ELECTRIC MOTOR DESIGNS... 


Still further versatility is provided by the 
Reuland “Library of Specials:’ Over 800 mo- 
tors with special electrical and mechanical 
characteristics ...800 ways you can save de- 
velopment work, get in production faster! 


184 


| typical adaptations 
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from this 
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REULAND ELECTRIC COMPANY 
Distributors in all principal cities 


WESTERN DIVISION: Alhambra, California » EASTERN DIVISION: Howell, Michigan 






Motor with Reuland *‘Through 
Shaft’’ magnetic brake 





Motor with fluid coupling and 
brake on output shaft 





Motor with fluid coupling and 
helical gear reducer 





Motor with fluid coupling, output 
shaft brake and helical gear 
reducer (second brake may 

also be added) 





Motor with fluid coupling, right- 
angle worm reducer and brake 


iieinandiebamnts 
Write 
today, 
outlining 
your 
particular 
power 
problem. 
No 
obligation, 
of course. 








num disulfide. Films formed with 
these dispersions are unaffected by 
oils and solvents, and can be used ur 
to 500 F. All types of surleai 
whether or not pretreated by chem. 
ical or mechanical means, can be 
coated. 

Dispersion No. 213, with solids 
content of 28.5 per cent can be 
sprayed full-strength. Undiluted, No 
213 forms films less than 0.5 mil 
thick, at 25-40 psi air pressure using 
a normal paint spray-gun. Viscosity 
can be reduced by diluting with sol- 
vent mixture containing equal parts 
of toluol and Cellosolve acetate, Dis- 
persion No. 223 has a solids content 
of 63 per cent by weight, but the 
consistency remains liquid. 

Dispersions No. 213 and 223 are 
fully compatible, and can be mixed 
to produce films containing both col- 
loidal graphite and molybdenum di- 
sulfide. The full value of epoxy resin 
films is realized by curing coatings at 
350 F for 30 min, or at 400 F for 
20 min. Typical uses include dry lub- 
ricating films for high-temperature 
screw threads, precision gears, bear- 
ings, and _ shafts. In applications 
where electrical conductivity is de- 
sired, along with good head stability, 
Dispersion No. 213 is applicable. 
Acheson Colloids Co., Port Huron, 
Mich. 
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UNITIZED ANNUNCIATORS 


Tel-Alarm UN-100 series circuits 
make possible use of one type of 
plug-in unit for over 100 signaling 
sequence operations. The unitized 
relay assembly is a self-contained sig- 
naling component designed to accom- 
modate either N.O. or N.C. field- 
trouble contants. It can be adjusted 


IT 091 
TAT 


rE 





for either maintained or momentary 
service. 

Variations in operating sequences 
from normally open to normally 
closed, or for addition of lock-in fea- 
tures, are accomplished by changes in 
terminal block connections or jump- 
ers. 

The lights, mounted integrally on 
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CROSSBAR CONTACTS FOR MINIATURE RELAYS 


Originally designed for use in telephone relays, 
crossbar contacts are now widely used for 
miniature relays and contacts. Assembly is 
speeded and eased because alignment of con- 
tacts is not critical. 


Major savings are made by attaching with 
Makepeace machines which cut off and weld 
automatically, and in the reduction of waste of 
precious metal. Laminated precious metal 
capped contact tape is produced in production 
runs and supplied on reels. There is no 


handling of individual tips. | M akepeace 


RAISED LAY 


When raised lay is used, costly assembly opera- 
tions are reduced to blanking costs and no 
precious metals are wasted. That is because 
one or more strips of silver are bonded to a 
base metal in the form of a ridge or a bar. Cold, 
hard rolling produces the required temper in 
the base metal and dense hard contact sur- 
faces for the most efficient electrical and me- 
chanical qualities. 


SPOT LAY* 


Developed and perfected by Makepeace, this 
exclusive process brazes slugs of precious 
metal in strip stock, positioning them exactly 
where needed. This new, economical and effi- 
cient material permits manufacturers to pro- 
duce rotors in switches and small bridge con- 
tacts at lower costs and with improved life 
performance. 


*Patented 


D. E. MAKEPEACE COMPANY 


Nat la e te 


New York « 
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for efficiency... 
for dependability... 


7 COMAR RELAYS 


vy a’ are your best buy 
Comar Relays, “tailor-made” 
to fit the job, are easier 

to install, more efficient, more 
dependable. You get the 
EXACT electrical character- 
istics and physical size you 
want... you get custom quality 
«+. yet you pay no more. 









Top Quality Relays 
Custom- Engineered 
For Use in Commercial 


and Military 
Apparatus 


Aircraft Controls 
Business Machines 
Radar Systems 
Electric Cameras 
Guided Missiles 


Communications 


Our Engineers Will Help You 


We invite you to submit your relay problems and specifications 
for our recommendations. No cost or obligation. 


Transcribers 

Coin Machines 
Generator Controls 
Alarm Systems 
Computors 

Test Panels 


Electric Timers 
3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 





Tape Recorders 
Electric Toys 
—hundreds of others 


RELAYS + SOLENOIDS + COILS » TRANSFORMERS + SWITCHES + HERMETIC SEALING 
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the plug-in unit, may be used ¢ 
illuminate manutfacturer’s standand. 
ized annunciators for backlighted en- 
graved nameplates, turret lenses. 9 
color split lenses, or conventional 
bullseye lenses. Tigerman Engineer. 
ing Co., 4332 N. Western Ave., Chi- 
cago 18, Il. 
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HERMETIC FEED-THRU 
TERMINALS 


Hermetically sealed feed-through ter- 
minals are formed of rubber insulated 
copper-clad steel wire. Excellent seal. 
ing properties are said to be achieved 
by crimping a tinned copper sleeve 
over the rubber insulation which js 
chemically bonded to the wire, Termi- 


nals provide h'gh leakage resistance, 
high dielectric strength and prevent 
metallic migration under d-c poten- 
tials. Oil leakage is prevented even 
under internal pressures of 30 psi. 
Terminals may be mounted on %e-in. 
centers, with a minimum overall length 
of 15%4 in. Robco Manufacturing Div., 
Pilot International Corp., 27-01 Bridge 
Plaza North, Long Island City 1, N. Y. 
ircle No. 30 Reader Inquiry Facility, page 241 


SUBMINIATURE RELAY 

Subminiature d-c relay, Class 88, 
available in an open model with DPDT 
contacts, has dimensions of: 1'%2 long, 
14g in. wide, and 1 in. high. Hermet- 
ically sealed model has base dimen- 
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P It is easy, quick and economical to order direct 
Ra a from this catalog. Spacers are money-saving, 

aaa efficient replacements for costly machined 
parts, pipe or tubing (with concentricity held 
much closer). They come ready for assembly, 
eliminate machine time and scrap, and raw 
material handling in your plant. Order direct 
and save! 


lurite Today For Your Copy! 


Your business letterhead request brings the 
new catalog and price list. See the savings you 
make with spacer tubes. Ask for your copy 
today! 


(ZZ ZAM 
SIIELA, 






FEDERAL-MOGUL CORPORATION 
11063 SHOEMAKER - DETROIT 13, MICHIGAN 
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SMALL 
MOTORS 






FOR ALL 
APPLICATIONS 


(1/60th to 1/500th H. P.) 


INCLUDING 


Ventilating Fans Remote Tuners 

Dictating Machines Bathroom Heaters 

Room Circulators | Vending Machines | 

Recording Animated Signs 
Instruments 


Automatic 
Centrifugal Pumps Record Changers — 
Complete information, including specifications 
and dimensions will be mailed promptly 
upon request. | 





THE GENERAL INDUSTRIES Co. 
DEPARTMENT ML e ELYRIA, OHIO © 
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sions of *4%42 in. x 1'%» in.; its height ; 
1*%4 in., with 14-pin solder oll 
header and 6 contact springs per stack 
(total of 12 springs per relay}. Relays 
can be provided to meet military al 
fications for shock and vibration as 
well as to withstand wide temperature 
variations. They can be furnished for 
any voltage to 110 d-c and with up to 
6 contact arms per stack (12 arms 
total). Magnecraft Electric Co., 1448 
W. Van Buren St., Chicago, Ill. 
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MINIATURE TRANSFORMERS 


Suitable for use in transistor, geophys- 
ical and similar circuitry, miniature 
hermetically sealed transformers and 
chokes are %4 in. x '%¢ in. x 1% in high. 
Available are both input and output 
transformers. Input transformers oper- 
ate from 125 or 500-ohm lines, Pri- 
mary inductances: 8.5 h + 5 per cent. 
Secondary impedance is 150,000 





ohms, center-tapped. Output trans- 
formers have a primary impedance of 
20,000, center-tapped, ohms and a 
primary inductance of 1200 h; second- 
ary impedance is 16/8/4/2 ohms. 
Chokes have an inductance of 1500 h 
with 2 per cent taps. Special designs 
are also available. Audio Development 
Co., 2833 13th Ave., South, Minneap- 
olis, Minn. 

rcle No. 32 Reader Inquiry Facility, page 24 


SILICONE RUBBER 
COMPOUNDS 


Suitable for sealing and gasketing ap- 
plications involving high pressure, 
silicone rubber compounds, SE-370 
and SE-380 are new additions to 
Manufacturers Class 300 series, 
which are said to exhibit extremely 
low compression set over a tempera- 
ture range up to 500 F. 

Similar to SE-360, compounds SE- 
870 and 380 feature a_ hardness 
(Shore A) of 70 + 5 and 80 + 5, 
respectively, in contrast to 60 + 5 
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GAYLORD CONTAINER CORPORATION 


Attractive Gaylord Boxes 
Belong in Your Merchandising Plans 


All successful sales promotions have one big 
feature in common: No selling opportunity is 
ever overlooked! 


Consider bright-printed Gaylord Boxes as a 
selling opportunity . . . as a functional part of 
your merchandising plans. Carrying your brand 


SALES OFFICES 





name and sales message in effective billboard 
style, these boxes sell well all along your chan- 
nels of distribution. 


Learn how you can put Gaylord quality sales- 
manship and protection to work. Call your 
nearby Gaylord sales office. 


COAST-TO-COAST 


General Offices: ST. LOUIS, MISSOURI 





CORRUGATED AND SOLID FIBRE BOXES + FOLDING CARTONS « KRAFT PAPER AND SPECIALTIES + KRAFT BAGS AND SACKY 
AUGUST 1954 
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St ELUTE 


covers the field 
in commutators 


MINIATURE MOTORS 
Lae) 
MARINE EQUIPMENT 


Yes, we meke commutators for 
every type and size motor on the 
market today—from toy boats to 
giant battleships. 


Before designing a new motor, 
check with us first. 


Perhaps one of our 1000 stand- 
ard designs ranging from 9/32’ 
ROM tot ae A lg 
requirements andsave youmoney. 
Send us your prints for estimates. 


WRITE FOR CATALOG NO. 3 
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| for SE-360. Another characteristic of 


the two compounds is their low 


| shrinkage and low moisture absorp- 
| tion. Linear shrinkage (of ASTM test 
| slab) is 3 per cent. They absorb less 
| than 1 per cent moisture after con- 


tinued immersion in boiling water. 
Because of their low shrinkage, the 


| new compounds may often be used in 
| molds designed for organic rubber. 
| Applications include capacitor and 
| transformer bushings, O-rings, and 
| gaskets and seals. General Electric 
| Co., Pittsfield, Mass. 
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_ SERVO MOTOR 


Improved performance is said to re- 


| sult from design of low inertia servo 
| motor. Called the Type M-100, it has 


a 1.750 OD and features: a_her- 
metically sealed stator and a_ high 
torque-to-inertia ratio for rapid ac- 
celeration and deceleration. Unit is 


| designed to be inoperative under 


single-phase conditions; a_ sloping 


o cee 
io 
or ® 


SERVO MO OR 
TYPE M.10 
+ NO LX aD SPEED 
ToROUt 


on ota, 


* Oat 


speed-torque characteristic provides 
viscous damping in control applica- 
tions. Type M-100 is a 2-phase, 
4-pole 400-cycle motor. Voltage re- 
quirement: 115 (fixed phase), 115- 
57.5 (control phase). Characteristics 


| include: no-load speed, 10,000 rpm; 


stalled torque, 2.7 oz-in.; and rotor 
inertia, 4.0 gm-cm. Weight is 12.2 oz. 


Infra Electronic Corp., 553 Eagle 
J 


| Rock Ave., Roseland, N. J. 
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PLASTICS WIRING DUCT 


Marked reduction in time required for 


| wiring electrical control panels, is 


provided by a plastics wiring duct 
featuring a clip design allowing its 


| cover to swing back. In use, the side- 


walls and cover of the duct, desig- 
nated the Panel-Channel, are cut to 
lengths required to carry wires to the 


WISCONSIN 
PORCELAIN 
ll 


A Dependable 
Source 
for Porcelain, 
Steatite and 
Refractory Parts 


Wisconsin Porcelain Co. is 
known as a supplier of ceramics 
that meets the buyers production 
requirements. Uninterrupted 
operation of our plant — 24 hrs. 
a day, 7 days a week, 52 weeks a 
year for over 30 years has helped 
to establish our reputation for 
prompt service and ‘‘kept”’ 
delivery promises. 


Our ability to give service is 
further assured by a most modern 
plant — completely sprinkled 
and fireproof. 


For ceramic parts of great 
accuracy, toughness and uni- 
formity — rely on Wisconsin 
Porcelain Co. 


Serving the Electrical and 
Electronic Industries since 
1919. 


Wisconsin Porcelain 
Company 
155 Market St. 


SUN PRAIRIE, 
WISCONSIN 


WATT Aii' 


COMMUTATOR CO. 


Over 10,000,000 now in use. 


4855 West 130th Street 
Cleveland 11, Ohio 
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\ for QUALITY 
Z TRANSFORMER LINE VOLTAGE ADJUSTERS WITH METER 


The perfect answer to abnormal or fluctuating line 
voltage. Adjust switch so that meter reads at red line 


and you know that your equipment is working at 
fF 1) Mi - 9 , a i, A correct voltage. 


These units combine a tapped auto-transformer with 
a switch and meter in a compact, rugged assembly. 
The nine tap switch provides for line voltages of 60 
to 140 volts on 115 volt output models and 160 to 
240 voits on 230 volt output models. 


axe F; 


All units are designed for 50/60 cycle service and 


- : fa iS come complete with 6 foot input cord and plug and 
The bulk of UTC industrial transformer produc por hina 


ee mer’s specifications for such or- 
Te) Ee custo ad Type Sec. wt. 
No. Primary Voltages Volts Watts L W H Lbs. 


ganizations as G. E., Westinghouse, RCA, etc. R-78 60, 70, 80, 90, 100, 110, 120, 130, 140 115 150 7 4 4% 6 
9 R-79 60, 70, 80, 90, 100, 110, 120, 130, 140 115 300 7 4 4% 9 
TTS standardized line of approximately R-80 60, 70, 80, 90, 100, 110, 120, 130, 140 115 600 10% 4 4% 13 


R-81 60, 70, 80, 90, 100, 110, 120, 130, 140 115 1200 10% 4 4% 21 

ee eee ee R-83 160, 170, 180, 190, 200, 210, 220, 230,240 230.150 7 4 4% 6 
A ee R-84 160, 170, 180, 190, 200, 210, 220, 230, 240 230.300 7 4 4% 9 
R-85 160, 170, 180, 190, 200, 210, 220, 230, 240 230 600 10% 4 4% 13 


tion service are available. A few of these types R-86 160, 170, 180, 190, 200, 210, 220, 230, 240 230 1200 10% 4 4% 21 


Permittee 


EXPORT VOLTAGE ADAPTER 


Complete with cord and plug and special locking switch providing for line voltages 
of 105, 115, 125, 135, 150, 210, 230, 250 volts; 42 to 60 cycles. Output voltage 115. 


Type Wet. 


STEP DOWN AUTO-TRANSFORMERS =) ae 


with 6 foot cord and female receptacle 220-240 to 110-120 Volts—50/60 Cycles R-48 150 watts 514 


Type Wet 
No. 


Application __—=L_W H LBs. TV VOLTAGE REGULATOR 


a renshscioningiatsciinareoes 
R41 85wattcapacity 254 2% 3% 4 


i mm ”|6h UF le . . 
R42 125wattcapacity 3 3 3% 5 Complete with cord, plug, and special locking 


Sl Gee as =e Stk A Se switch. Permits operation of 115 volt 50/60 
R43 175 watt capacity 344 3¥%4 3% 5S¥2 ‘ cycle TV sets on line voltages of 85, 90, 95, 100, 
R44 250 watt capacity 3% 31% 3% 642 105, 110, 120, 125 V. 


R45 500 wattcapacity 4% 3% 45% 12 twee Wet 
R-46 1200 watt capacity 6% 3% 4% 18 No. Rating Lbs. 
R64 2500 watts, no cord 10%2 4% 6% 30 R-49 350 Watts 5 


ISOLATION TRANSFORMERS SIGNALLING AND CONTROL TRANSFORMERS 


ideal for isolating line noise, AC-DC sets, etc. Excellent electrostatic shielding. Primary 110-120 volts, 50/60 cycles — Secondary 110-120 volts 
1500 volt breakdown test. Six foot cord and male receptacle. 
High power transformers suitable for operating relays, sirens, horns, gongs, etc. 
. from 115 V. 50/60 cycle line. These units have four secondary terminals providing 
Primary 116-120 volts, 98/60 cycles — Secondary 116-128 volts 4, 8, 12, 16, 20 and 24 volt output. The volt ampere rating is based on the 24 volt 
secondary tap with corresponding reduction at the lower voltages. Underwriters’ 
approved primary leads are employed, and screw-type binding posts. 


Type Wet. 
No. Rating L Ww H Lbs. 


M2 40watts 2% 256 3% 4 
M3 100 watts 33% 3% 3% 6 OVERALL MTG. WEIGHT 
M4 250watts 4% 3% 45 12 DIMENSIONS = DIM. ~—LBS. 

MIS GOO watts 6% 3% 4% 20 C3. «502-3 «X34%4x3-9/16 1%ex2%e 3 


RIG §=61200 watts 8% 4% 5% 30 3Y4x4 x4 2Yex2Y2 5 
R77 = 2500 watts §=12 7 9 70 


(no-cord) 4 x5 x4% 31%4x3 10 


a 





150 VARICK STREET NEW YORK 13, 
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13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ 





Barcol, 


BARBER 


AA Sma 


Rotate light 
choppers in Western Union 










facsimile desk units 


With Western Union’s new facsimile method, private businesses 
now send and receive telegrams with the touch of a button on 
Desk-Fax transceivers placed right in their own offices. Time- 
consuming messenger pickup and delivery and branch office 
message handling are entirely eliminated. 

Reflection from small, brightly illuminated elemental areas of 
the scanned copy sends light in a narrow beam through a minute 
aperture toward a photocell. A rotating slotted-disc light-chopper 
interrupts the light beam approximately 2400 times a second to 
produce the carrier signal, amplitude modulated by the reflec- 
tions from marks on the copy. 

This disc is driven by a Barcol type KYAB unidirectional, con- 
tinuous duty, shaded pole motor. “Plus” features of this motor 
include rapid acceleration... large oil reservoirs... porous 
bronze bearings ... hardened and ground stainless steel shaft. 

If you have a design problem involving small motors, let 
Barber-Colman engineers help you solve it with the exact 
motor for the job. 


FREE DATA SERVICE ON WIDE LINE OF SMALL MOTORS 


The Borcol line includes unidirectional, synchronous, and reversible motors 
—wup to 1/30 h.p. With and without reduction gearing—open or enclosed 
types. Expert engineering service available. Write today, tell us your prob- 
lem, ask for free data sheets, 
BARBER-COLMAN COMPANY, DEPT. H, 1203 ROCK STREET, ROCKFORD, ILLINOIS 
Small Motors ® Automatic Controls © Industrial Instruments © Aircraft 
Controls * Air Distribution Products * Overdoors and Operators * Molded 
Products ® Metal Cutting Tools © Machine Tools © Textile Machinery 
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various components. It is then only 
necessary to miter ends of base and 
cover at a 45-deg angle to form cor- 
ners; installation is simple, 

Use of Panel-Channel eliminates 
need for pre-measurement of Wires 
and lacing or bundling of wirin 
Covers of the duct swing back a 
slight compression of the channel 
sides, exposing all wiring. The duct 
is made of a strong laminated plastics 
meeting NEMA specifications. The 
material has high moisture resistance 
will not sag or warp, and possesses 
excellent electrical characteristics 
Stahlin Brothers Fibre Works, Beld- 
ing, Mich. 
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MOLDED PHENOLIC PLUGS 


Mating with standard miniature 
sockets, molded phenolic plugs have 
seven pins, 45 deg apart on 0.375 in, 
centers. Suitable for use on plug-in 
components or quick-disconnect har- 





ness assemblies, plugs are available 
with or without vinyl caps or mount- 
ing saddles. General-purpose or mica 
phenolic insulators with cadmium 
plated brass pins are standard. 
Method Manufacturing Corp., 2021 
West Churchill St., Chicago 47, Il. 


ircle No. 36 Re page 241. 


ABSOLUTE PRESSURE 
POTENTIOMETER 


Compact and lightweight, Model 408 
absolute pressure potentiometer is a 
rugged precision instrument featuring 
an electrical contact arm with coun- 
ter-balanced linkage that pivots in a 
miniature ball bearing assembly. Sim- 
plified circuitry is possible since elec- 
trical output of 4 watt requires no 
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STYRON 475 MEAN 
GREATER EFFICIENC) 


High-impact strength, 
light weight, easy moldability 
make Styron 475 the leading choice 


among? electrical manufacturers 





you can depend on DOW PLASTICS 


AUGUST 1954 





S SMARTER DESIGN, 
... BIGGER SALES! 


Here’s a plastic that can add new sales punch to your products 
. . . Styron® 475, Dow’s high-impact polystyrene formulation. 


Styron 475 offers you a wide selection of sparkling, built-in 
colors and excellent formability to open the way to a more 
colorful, smartly designed, eye-catching product. Its high- 
impact strength and toughness mean longer product life, better 
serviceability and greater efficiency! And its smooth, easily- 
cleaned surface and light weight add important sales points, too. 


Styron 475 combined with new molding techniques can bring 
smoother, faster production at lower cost. Its uniform and 
dependable, has outstanding dimensional stability and chemical 
resistance, as well as excellent electrical properties. 


It’s easy to see why Styron 475 is used in many electrical 
appliances like fans, refrigerators, air conditioners and light 
fixtures. Dow makes many other plastics formulations, too, 
each engineered for specific applications. Contact Dow today 
and let their Technical Service show you which plastic can best 
help you make a new or even better product at lower costs. Dow 
also provides literature, free, upon request. Write Plastics Sales 
Dept. PL 446T. THE Dow CHEMICAL COMPANY, Midland, Michigan. 
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amplification and may be fed di 
into telemetering transmitters.” 
corders, and control systems, - 
Performance characteristics incl 
resolution of 0.25 to 0.5 per one 
resistances from 1000 to 10,000 oh . 
Optimum linearity and repeatabilir, 
plus minimum hysteresis and tem 2 
ature error are assured due ra . 
beryllium copper diaphragm-type bel. 
lows. Special electrical features. jn. 
cluding functional and dual ona ; 
can be incorporated to meet individ. 
ual requirements. It is 2% in, in diam 
2%8 in. long and weighs 7 oz, Typical 
pressure ranges are 0-2; 0.4; 0.8. 
0-11; 0-15; 0-20; 0-30; 5-10; 3.147 
psi absolute. Bourns Laboratories 
6135 Magnolia Ave., Riverside, Calif 
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ENCAPSULATED MINIATURE 
MIL-R-93, miniature encapsulated 


| RESISTORS 
| 
| wire-wound resistors range in size 


Manufactured in accordance with 
NYLON JACKETED WIRES 
| from “6 in. x % in. to 1% in. x % jn 


i i | | } 


———— ———————— 
LACQUERED WIRES 





UL LISTED APPLIANCE WIRES 
FOR 80 C, 90 C AND 105 C 


+ 


SPECIAL WIRES & CABLES They are available in capacities from 
TO SPECIFICATIONS 10 to 30,000 ohms. Tolerances range 
from 1 per cent to 0.01 per cent, full 


34 wattage, to 350 F. Temperature co- 
- efficient is 0.00002 per deg C. Elec- 
tronic Div., Eastman Pacific Co., 2320 

ij 


E. 8th St., Los Angeles 21, Calif. 
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Unitary, solid metal lock nut, slotted 
cone shape on one end and splined 
cylinder on other, to be inserted in a 
countersunk hole. Nut is partially or 
completely seated in material and is 
held in position by force-fitted splines. 
| After bolt is inserted, locking action is 
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SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


GEAR MOTORS 
bring te your product - 


© LOW SPEED 
© HIGH TORQUE 
© COMPACTNESS 


© DEPENDABILITY 
| ¢ LOW WEIGHT 








‘otor with triple thread 
worm gear reduction, 






Many years of specialized experience in the 
design and manufacture of gear motors com- 
bined with the finest gear cutting equipment 
assure outstanding performance in Lamb 
Electric gear motors. 


Gear unit for reversing 
. service. 


Our manufacturing facilities enable us to 
build the complete range of sizes and types 
of hobbed and shaped gears for use with 
fractional horsepower motors. Cutters and 
finished gears are checked for exactness 
with a precision gear testing machine. 


All Lamb Electric Motors are specially 
engineered for the product, which usually 


Gear motor for slow- © 
results in savings in space, weight and cost speed drive. : 
factor. 

THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


“ in Canada: Lamb Electric — Division of 


: Sangamo Company lLtd.— Leaside, Ontario 
ze 


ill 


a THEY'RE POWERING AMERICA'S Fine PRODUCTS 


20) 

ed Ef. 

ed : 

a 

or SPECIAL A 


FRACTIONAL 
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all 


ee. : rs - 
S tana at 
tight angles to motor shaft, : 
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: countersin 
Available in various metals and jn 
n 


| standard thread specifications. Al] 
| metal Screw Products Co,. Inc. 82] 
-_ | Stewart Ave., Garden City, N, Y. - 
ee ey No. 39 R ry ty, page 241 
RATCHET-CONTROLLED 
COMPRESSION TOOL 


Designed to fill the need for a light- 
weight hand tool to install ordnance 
type Hysealug compression termina. 
tions on No. 12 and 14 rubber-in- 
sulated wire and also close the insula. 
tion grip, Hytool Type MR8-23 js 


ratched-controlled, to insure correc 


| effected by the pressure of the sector 
» ° | threads forced against the bolt by -. 
With eo oe | interference of the re 





UNITS SHOWN ACTUAL SIZE 













> 
depth of indent and_ single-stroke 
operation. The tool is of aluminum 
alloy construction and has one in- 
dentor that accommodates both cable 
sizes and two grooves to close the in- 


Barry ALL-METL line. 


They are specifically designed to help you meet miniaturization demands sulation grip, providing a water-tight 
under toughest environmental conditions. seal. Compactness, small handle span, 
and toggle-action jaws permit one- 

Temperature range — from —60°C to +175°C hand operation. Burndy Engineering 


Weight — only 1% ounce per unit isolator Co., Inc., Norwalk, Conn. 

Height — only 114, ” free, 25/32” bottomed beret Nas Reader inquiey ant SAR 

Load ratings — 0.1 to 3.0 lbs. per unit isolator | 

Performance — meet all relevant requirements of | SUBMINIATURE SWITCH 
JAN-C-172A/MIL-C-172B 


Low-loss 12-position subminiaturized 


Ruggedized — to meet shock tests under specifications AN-E-19, switch is %4 in. sq. The Brown-Hill 
MIL-E-5272, MIL-T-5422B, and MIL-C-172B. wafer-type, selector switch is de- 
Mounting styles — available in plate and cup types, as | signed for stability in conductivity 


and use where resistance, inductance 


illustrated, for 2-hole or 4-hole mounting. and capacitance must be kept to a 


For complete information, ask for your free copy of the new Barry minimum. Switches have a voltage 
Product Bulletin 542, containing full installation and performance data. 
And for greatest benefits with these new isolators, let our Field Engi- 
neering Service help in the early stages of your equipment design. 


breakdown of 1300 volts a-c at 115 






708 PLEASANT STREET 
WATERTOWN 72, MASS. 







SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


British Licensee: Cementation (Muffelite), Ltd., London, England 
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the best running mate your product can have- 


DELCO 
_ MOTORS 


With exceptionally long life and 
| outstanding quality built in... 
with worldwide recognition and 

acceptance—a Delco motor adds 

a unique plus value to any prod- 

uct it serves. 


Delco fractional and _ integral 
motors are readily available in a 
wide range of sizes to assure you | 
of the best running mate your 
product can have. 


r 


j / 
paso soc 
——— as a 

T 77 OT > ™ - SS ees 


ry T 
Y< ¥ Vis Y 
i » es 


\ DIVISION OF 
AD 
AIP 


GENERAL MOTORS CORPORATION 
bowed 






DAYTON 1, OHIO 





a SALES OFFICES: 

Atlanta * Chicago « Cincinnati * Cleveland 
Dallas « Detroit * Evansville + Hartford 
Kansas City * Los Angeles + Philadelphia 
St. Louis * San Francisco * Syracuse 
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volts 60 cycles; current-carrying C: 
pacity is 3 amp. The switch 5 
30 deg positive detent mechanign 
with adjustable stops. The a 
blades and stator contacts are solid 
G uT! silver alloy. A special hole and cut. 
outs are provided in the contact for 

mechanical attachment of wires. 
Phenolic is used as the dielectric 
with L-5 ceramic or Teflon insulation 
also to become available. Al] metal 
parts, except the silver contacts, are 
fabricated of stainless steel. The roto, 
shaft may be obtained with either 
Ye or % in. diam. R. F. Electronics 
are 291 Northeast 61st St., Miami, 
Fla. 
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| MIDGET ELECTRO. 
| MAGNETIC COUNTER 


Dynamically balanced mechanism of 
electro-magnetic impulse counter js 
said to prevent miscounts due to 
shock or vibration. Counter, Type 
C-100 has four dials (non-reset) read- 
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Do you have an electrical problem where low-cost reliable 
hermetic sealing is a must, to... 


@ contain highly diffusive gases or liquids, including the 
@ maintain desired pressures... 
@ retain electrical efficiency under adverse environmental 


|. 44k ea 

















conditions? | ing up to 9999. Dimensions are: 1% 
The Lundey line of hermetic terminals is the answer to the x 1% x ~ a weight is less be 
design engineers’ increasing demand for reliable terminals for 1% oz. The device counts at speeds 
hermetic sealing up to 40 cps on actuation by interrup- 
: : 3. | tion of a 28-volt d-c circuit. Unimax 
With over ten years of successful performance for highly critical Switch Div. of The W. L. Maxson 
military as well as industrial applications, Lundey designs have. Corp., 460 West 34th St., New York 
met unusual specifications, including such requirements as 4 N.Y. 
@ excellent resistance to thermal and mechanical s | Circle No. 42 Reader Inquiry Facility, page 24 


@ high current and voltage. 
@ wide ranges of temperature and pressure. 
@ ease and simplicity of installation. 


Why not let Lundey Associates help you solve your nex 
hermetic sealing problem? 


ALUMINUM SOLDER 


| Core of AluTin 51, a solder for alumi- 
num and other metals, is a liquid flux 
which is said to have excellent wetting 
properties. Surface tension is reduced, 
permitting the alloy to spread and 
flow out wherever the liquid flux has 


695 MAIN STREET | wet the surface. This accelerated tin- 
WALTHAM 54 | “ng action facilitates bonding and 
MASSACHUSETTS | permits high strength, porosity-free 


deposits to be made. 


PA Tos s | Alloy has a tensile strength up 


Lundey terminal 4780-25W. Designed for heavy-wall sealeg 
compressor units. Current capacity 100 amperes, continuous.” 
rating, 5000 volts, test. 
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IMPROVED 
FOR OUTSTANDING PERFORMANCE 
AND APPLICATION 


TORKRITE TUBING 


in foreground, en- 
larged to show detail. 


CLEVEL ERS 


LAMINATED PAPER BASE PHENOLIC TUBING 


In seven specific grades, Clevelite is one of the finest and most 


TORKRITE 
POSSESSES MANY 


ADVANTAGES complete lines of tubing available to the electronic and electrical 
, industries. 
Torkrite affords unmatched recycling Bite Application 
ability. After a rane diameter core Grade E Improved post-cure fabrication and stapling 
has been recycled in a given form a res- Grade EX Special grade for TV yoke sleeves 
sonable number of times, a minimum Grade EE Improved general purpose 
diameter core can be inserted and meas- Grade EEX ... Superior electrical and moisture absorption 
’ o- smately. properties Mi: 
eer Oe: agpeemmater Grade EEE Critical electrical and high voltage application 


Grade XAX Special grade for government phenolic 
specifications 
Special for very thin wall tubing having less than 


Torkrite has no hole or perforation 
through the tube wall. This eliminates the Grade SLF 


possibility of cement leakage locking the 010 wall 

core or cores. High performance factors, uniformity and inherent ability to hold 
to close tolerances, make Clevelite outstanding for Coil Forms, 

Torkrite permits use of lower torque as it Collars, Bushings, Spacers and Cores. 

is completely free of stripping pressure. Competent Research and Engineering facilities are always available 

to aid in solving those tough and stubborn design and fabrication 

With Torkrite, torque does not increase problems. May we help you? 

after winding, as the heavier wall acts to WHY PAY MORE? For Good Quality . . . call CLEVELAND! 

prevent collapse and core bind. *Reg. U. S. Pat. Off. 


Improved new Torkrite is now available 
in various diameter tubes. Lengths from 
3/4” to 3-1/8”, are made up to fit 8/32, 
10/32, 1/4-28 and 5/16-24 cores. 


Me CLEVELAND CONTAINERGP 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. F 

ABRASIVE DIVISION at Cleveland, Ohie S 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 









* * *« 
REPRESENTATIVES 
Fast, Dependable Delivery NEW YORK AREA RT. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
il ti NEW ENGLAND _ . S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. f 
at all times. CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES i 
x * * 
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Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 


Planes. ao 







Keep in 


_— ~—— 
Glove yi Cf ! 
: Compartment 45 ae 
Ina 7 YN | 
PLUGS INTO St 2 
CIGARETTE LIGHTER $ 95 
RECEPTACLE | 
aero 
ON DASH 


LIST PRICE 


for changing your 
storage battery 
current to A. C. 






ELECTRICITY 


“ 





Plugs into 

Cigarette Lighter 
| Dash 

Receptacle on Das m 


$2250 * 


LIST PRICE 
ATR INVERTERS ... 
especially designed for operating 
j standard 110 volt A.C... . 
e TAPE RECORDER 
i e@ WIRE RECORDERS 
t e DICTATING MACHINES 
; e@ ELECTRIC RAZORS 


in_your own car! 


—T. 





American TeLevision 2 Rapio Co. 
Luality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U.5. A. 


| is made 


7000 psi. Melting range is between 
400 and 500 F. Any type of heat 
source may be used; low melting 
point of alloy makes it suitable for 
soldering iron applications. Eutectic 
| Welding Alloys Corp., 40-40 172 St., 
Flushing, N. Y. 

Circle No. 43, Reader Inquiry Facilit 
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PANEL METER 


Available for applications requiring 
the accuracy of expanded scale read- 
ings is a 6-in. custom panel meter, 
non-ruggedized and non-sealed, with 
a 4%4-in linear scale. Instruments are 





available in both a-c and d-c ranges 

and incorporate the same basic move- | 
ment as the manufacturer’s rugged- | 
ized meters, with the exception of the | 


shock mounts. Phaostron Co., 151 | 
Pasadena Ave., South Pasadena, Calif. | 
e No. 44, Ri nquiry Facilit 241 


SEALED BEARING 
of sealed Guiderol bearing 
provides sealing at low cost. Bearing 
from standard stock 


Design 


parts, 


| without additional machining opera- 


tions; only extra cost is for the seals. 
The seal consists of a metal stamping 





rubber 


with a 
side. 


rind bonded to one 
It is located in the outer race 
bore by means of a heavy press fit. 
The rubber rind has an inwardly or 
outwardly disposed lip which has an 
interference-fit with the shaft or inner 
race OD on which it is to operate. 
This interference-fit on the shaft seals 





need information on 


fastening 
devices? 





reach for your Product Design File 





“...@ great time-saver” 


These manufacturers’ catalogs 
are instantly available in Section 
3k of your Product Design File: 


Aluminum Co. of America 
E. |. duPont de Nemours & Co. 
Eaton Manufacturing Company 
Fischer Special Mfg. Co. 
Grip Nut Company 
Milford Rivet & Machine Co. 


Parker-Kalon Corporation 
Ramsey Corporation 
Russell, Burdsall & Ward Bolt & Nut Co. 
Tinnerman Prods. Incorporated 
Waldes Kohinoor Incorporated 


In other sections of the File you 
will find additional catalogs 
containing useful information on 
product forms, characteristics, 
performance and use. 


Sweet’s Catalog Service 


Division of 

F. W. Dodge Corporation 
119 West 40th Street, 
New York 18, N. Y. 
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INTERNATIONAL RECTIFIER 


HIGH 
VOLTAGE 
CARTRIDGE 
ata d idle) 
Made to your 
Py ola bila h aol e 
DC output from 
20 volts to 
200,000 volts. 


INDUSTRIAL 
POWER 
RECTIFIERS 

Ratings to 250 KW 
Power Factor 95% 
Fi StMe et eee ol 
Rectifiers produced 
today. 


HERMETICALLY 
SEALED 
Selenium 
Rectifiers 

Made to your 

Py ola bil aoti tte 


aed 
aod ewe 13 
ie TU) le GERMANIUM 


ere WV Syme aon dt Bt 


“Red Dot” Series 


Seta ADDU Ml a gta seer 


Available with temperature 
universal mounting ST 
la hates) 


eee WRITE DEPT. D for complete descriptive literature. 


INTERNATIONAL RECTIFIER 


ee eee 1521 E. mealies Peaee RS ari | eee 8-6281 
Chicago Branch Office: 205 West Wacker Drive - Phone: Franklin 2-3889 
New York Branch Office: 501 Madison Avenue: Phone: Plaza 5-8665 


ON DISPLAY AT WESCON EXHIBIT, AUGUST 25-27 
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kx SYNCHRONOUS 
MOTOR 
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This does not tell the whole story by any means, but it 
does indicate the growing acceptance of this | 
powerful motor for all types of instrument and control 
applications which require constant speed and 
dependability even under adverse environmental 
conditions. The complete story is yours for the asking. 
Write today. 





TIMING 
DEVICES 





les 


tocnss BOX 8, CENTERBROOK, CONNECTICUT, 


202 












out foreign material, seals jn the | 
bricant. a 

The bearings also feature cagele 
construction to provide maxima 
load-carrying capacity in a limited 
radial space. Both single-and doubl 
sealed models are available. McGill 
ene Co., Ine.. Valparaien 
Ind. et 
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FLOW CONTROL 
AIR VALVE 


Metering flow in one direction and 
allowing free flow in the other, % jp 
valve, Model 3620, features an ano- 
dized aluminum body and a nylop 
poppet. The corrosion-resistant ad- 
justing screw has a slotted hex head 





which may be turned with a wrench 
or screw driver. Tightening the hex 
nut on the opposite end of the ad- 
justment screw locks the setting. Rec- 
ommended for 150 psi air or 300 psi 
oil service, the valve has a 3 in. 
length x 1% in hex. Weight, 6 oz. 
Rivett Lathe & Grinder, Inc., Boston, 
Mass. 

Circle No. 46 Reader Inquiry Facility, page 241. 


SELF-CENTERING 
WIRE STRIPPER 
Triple-disk cutting mechanism that 
automatically centers the wire it strips 
of insulation and provides its own 
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SMOOTH WIRE 





From every angle you'll find Essex 


Extra Test Magnet Wire a smooth 


SMOOTH WINDING 


product to use in your winding de- 
partment. In the battle for profit- 
able production it minimizes time 
lost because of hard and springy 
wire...tacky insulation film... poor 
size uniformity from spool-to-spool 
..and frequent tension adjust- 
ments. Essex Extra Test Magnet 
Wire can prove its superiority for 


you — Just try it. 


ESSEX WIRE CORPORATION 
- FORT WAYNE 6, INDIANA 


WAREHOUSES* AND SALES OFFICES: *Atlanta, Georgia; Boston, Mass.; *Chicago, Illinois; Cleveland, Ohio; 
Dallas, Texas; *Detroit, Mich.; Indianapolis, Ind.; *Kansas City, Mo.; *Los Angeles, Calif.; Milwaukee, Wisc.; *Newark, 
N. J. *Portland, Oregon; Upper Darby, Philadelphia, Pa.; *St. Louis, Mo.; *San Diego, Calif.; *San Francisco, Calif. 
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Totally-Enclosed Fan-Cooled 
Motor. Normal or high torque. 
To 250 hp. 


204 


TEC 


\ 


You benefit when you install a Wagner 
Increment Motor and Starter “package” 
because you get a most economical, highly 
efficient motor and starter combination that 
limits inrush of motor current to values 
that are acceptable for the distribution sys- 


tems of most power companies. 


Wagner two-step starter combinations are 


Explosion-Proof Motor. Nor- 
mal or high torque. To 250 hp. 


\) 
J» 








“-=thomoden way to tart large polyphase motore 


suitable for most applications. A three-step 
increment starter is available for applica- 
tions calling for unusually low inrush of 


starting current. 


Your nearby Wagner engineer will be glad 
to help you select the combination that 
meets your requirements. Call the nearest of 


our 32 branch offices, or write us. 





Open General Purpose Motor. 
Normal or high torque. To 
400 hp. 


Splash-Proof Motor. Normal 
er high torque. To 125 hp. 
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Two 50 hp Type CP-1 totally-enclosed fan-cooled 
', motors with increment starters, drive compressors 
in an air conditioning installation in a hotel. 


This 100 hp 3 step increment start motor, with double extended shaft, 
drives two refrigeration compressors in an Atlanta hospital. 


I LOW FIRST COST—The combina- 
tion consists of any of the Wagner 
Motors shown below at left and 
two-step increment starter that 
requires no autotransformers or 
resistors. 


2 EASE OF INSTALLATION —Con- 
nections are simple and easy to 
make. 


3 MINIMUM MAINTENANCE— 
Wagner Motors require no main- 
tenance other than periodic lubri- 
cation, and the increment starter 
is virtually maintenance free. 


4 wipe APPLICATION—The combi- 
nation is widely used for large air 
conditioning and refrigerating in- 








oe the choice of leaders 
in industry 


A 


ELECTRIC MOTORS 


A 40 hp open type high torque motor with an increment starter, 
drives this compressor in a Houston office building. 


stallations, and for many industrial 
applications where reduced cur- 
rent draw at start is required or 
desirable. 


PROVEN DEPENDABILITY — 
Wagner has been supplying this 
combination for more than four- 
teen years... its steadily growing 
popularity is proof of its de- 
pendability. 


POWER COMPANY ACCEPTANCE 
— Most power companies have ap- 
proved the use of this Wagner 
combination because it reduces 
voltage fluctuations and does not 
open the line during the starting 
period. 


This 75 hp open type normal torque motor, with 
increment starter, drives a compressor in a Govern- 
ment building in Washington, D. C. 







WAGNER ELECTRIC CORPORATION 
6454 Plymouth Ave. e St. Louis 14, Mo., U.S. A. 


ELECTRIC MOTORS @ TRANSFORMERS e@ INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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Phenolic plastics are more than ever a 
profitable line of approach to better 
products ...and to fabricating econo- 
mies. New materials developed by 
Durez are continually widening their 
usefulness in fields requiring electrical, 
heat, and impact resistance. 

From our files, this example is one 
that might well be matched in your 
business — in what you make or pro- 
pose to make. Seeking to overcome 
the cost of numerous pre-assembly op- 
erations on a precision-balanced turn- 
table (plus a reject problem), this 





MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many combinations. 


206 


PHENOLIC 
PLASTICS 


for the new 
Competitive Era 


Durez take-up drum 
on ‘‘Steno’’ Wire 
Recorder Dictation 
Machine made by 
Crescent Industries 


Could YOU reduce parts cost this way 2 


manufacturer solved both problems by 
switching to a unit of molded Durez. 
The net result was a saving of 30% in 
cost installed, with engineering spec- 
ifications met in all respects. 

We can show you how these engi- 
neering plastics are used by many lead- 
ing manufacturers to save operations 

..to improve product performance 
and appearance. Ask, too, for our 
monthly ‘‘Plastics News” with reports 
of interesting applications. Write... . 

Durez Plastics & Chemicals, Inc., 
1308 Walck Rd., N. Tonawanda, N. Y. 


RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding. 


| 





extra cutting edges is the feature of 
High Speed wire stripper. Insulatio 
is removed by three hardened steel 
disks. The disks are angled into a 

ting position slightly overlapping an 
other. Preadjusted to cut through th 

insulation, the slight pressure on the 
core of the wire at the intersection of 
the three arcs centers the work for 
accuracy. 

New set of cutting edges is oh. 
tained by loosening and turning each 
of the three disks slightly. The strip. 
per, a %-hp bench model, removes al 
types of insulation including plastics 
from solid, stranded or multi-con. 
ductor wire. Provision has been made 
for simple adjustments for diameters 
up to % in. and for strips to 1% jn 
in length. High Speed Hammer Co. 
Inc., 309 West Norton St.. Rochester. 
IN; | 
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MINIATURE 
TELEPHONE-TYPE RELAY 
Miniature telephone-type d-c.relay jg 
0.94 cu in. in size and weighs 1.2 
oz. Designated Type TQ, it is avail- 
able in contact combinations up to 
6PDT. It is vibration resistant to 
10 g. 

Efficiency results from using only 
one air gap in the magnetic assembly 
and the use of a retaining spring 
which maintains the armature rigidly 
in place in three major axes. This 





construction eliminates need for @ 
hinge pin, reducing friction. Welded 
crossbar contacts are employed for 
positive alignment of contacts. 

Any type of high-temperature in- 
sulation—Teflon, ceramic or silicone- 
can be wound on the nylon bobbin. 
Coil size and shape are maintained 
without impregnation or filler. Since 
the insulation is inorganic, there is 
no gassing, condensation or bubbling, 
and hence no contact contamination 
from such sources. 

Ceramic bumpers are fastened to 
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+ LL LESLIE EI EM 


ACCEL 8 


eee 


WELDED RESISTANCE 
itt: 


Resistance wire is welded 


a a 


to the terminals—not sol- 
dered or brazed. Provides 
superior characteristics 


al 
Ate) 


Terminal band is perma- 


nently and securely held 
around the resistor tube 


PATENTED WELDING PROCESS 


Assures permanent terminal 
connections, unaffected by vi- 
bration or high temperatures. 


STABLE ELECTRICAL CONNECTIONS 


Extremely important in elim- Ohmite resistors provide other important advantages, too 
inating noise in audio circuits —a superior vitreous-enamel covering, which holds the 

or instability in other highly windings rigidly in place, preventing “hot spots” and protecting 
pareve circuits. the winding from moisture and fumes; strong ceramic core 


HIGH-STRENGTH ALLOY TERMINALS that is unaffected by cold, heat, fumes, or high humidity; and 


High strength and properly hot tinned terminal lugs for ease in soldering. For unfailing 
related expansion coefficients dependability, specify Ohmite resistors. 

keep terminals firmly an- 

chored and prevent cracking 

of the enamel. 


PROVED IN YEARS OF SERVICE OF Ml I [E eames 
For more than ten years, mil- Letterhead for 


lions of these resistors have Catalog and 


proved their reliability under MANUFACTURING COMPANY Engineering 


the toughest service. 3613 Howard Street, Skokie, Ill Manual No. 40 
(Suburb of Chicago) 


by welding. 













The ONLY COMPLETE LINE MIL-R-22A 
RHEOSTATS 


Ohmite can furnish rheostats 
to meet MIL-R-22A require. 
ments in each of the 26 type 
designations. These severe re. 
quirements again prove the de. 
pendability of Ohmite rheostats, 
All-ceramic construction, close 
control, and smooth operation 
insure years of trouble-free sery. 
ice. It will pay you to stand. 
ardize on Ohmite rheostats, 








a” 


ee Tit 


os 


MIL-R-26B 


oe as wire -wound 
RESISTORS 


= iP ; Ohmite offers an unusually 
A A : iin Of complete line of tab-terminal, 
F 4 4 / / / /f f jf ferrule-terminal, axial-terminal 

eA FA yi / y, tubular resistors, and tab-ter- 


* 
cd 
+ 
a 
+ 


meet the most rigid require- 


/ j we. , / / yi ; minal, flat type resistors that 

Ff r i yi aT : VA ments. (char. “G,” “J,” and 

VA fs i F/M sey, y | F”) of MIL-R-26B. Ohmite 
rl * 


/ on / offers 33 of the 38 resistor styles 
> aed > ) J listed in MIL-R-26B, in a com- 
Pa al = VA plete range of resistance values. 

a 


OHMITE 


FIRST IN RESISTANCE PRODUCTS 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, Illinois (Suburb of Chicago) 











the blades mechanically, eliminating 
failures resulting from use of cement. 
The unit operates at 90 milliwatts or 
less. Current rating: 3 amp resistive, 

mp inductive at 26% volts d-c. 
ies temperature ranges; —55 to 
85 C with standard coil; —55 to 135 
C with Teflon coil. Life expectancy: 
1,000,000 cycles minimum with 
cross-bar contacts. Relay is available 
in open types and hermetic enclo- 
sures. Advance Electric & Relay Co., 
9435 N. Naomi St., Burbank, Calif. 


water: Raeit ‘aae 2 
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NEEDLE-NOSE PLIER 


Needle-nose plier for precision work 
is designed with an extra-long needle 
nose, tapered to a point less than 
U4-in. A replaceable tempered steel 
spring keeps the plier in open posi- 
tion, ready for use. It is forged from 
high-grade tool steel, individually 
fitted, tempered, adjusted and tested. 





Overall length is approximately 6%4 
in. Plier with leaf spring is designated 
No. 301-6-SCP-L; without leaf spring, 
No. 301-6-SCP. Pliers with cutters on 
shoulder, are designated No. 203-6- 
SCP-L (with leaf spring), and No. 
203-6-SCP (without leaf spring). 
Mathias Klein & Sons, 3200 Belmont 
Ave., Chicago 18, III. 
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TELEPHONE-TYPE RELAYS 


Telephone-type relays, manufactured 
by the General Electric Company 
Limited of England, are available in 
a complete line of models and switch- 
ing arrangements. Sensitivity ranges 
from 20 to 500 milliwatts, Springset 
units are easily and accurately ad- 
justed because of the design of the 
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Let's talk about insulation... 


These Chase Class “B” and “H” 
laminated insulating materials 
are made in countless variations 
to meet your new product insu- 
lating requirements. They con- 
sist of combinations of purified 
asbestos, duPont Mylar® film, 
glass yarn or fabric and silicone 
varnish. All are available in Lh, 
sheets, rolls and tapes. es 


Leonerd P. Graham, Chief Chemist, 
PHYSICAL PROPERTIES 


Chase & Sons, Inc., Randolph, Mass. 
Pyrolysis resistance 


ADVANTAGES 


Fewer layers needed 




















Lasting dielectric and 
mechanical strengths 


Thin and flexible 
Highly uniform 


Save time and money 


Reduces waste 









Conserves materials 







Increases equipment 


Saletan: oni longevity and efficiency 


corrosion-resistance 





Permits smaller products 


SEND FOR SAMPLES — Sce for yourself what Chasbestos and Glasterra 
can do for your products. Tell us your insulating problem, we will send 


samples and technical bulletins. Write Chase & Sons, Inc., Randolph, 
Massachusetts. 


FRICTION TAPE 
RUBBER SPLICING COMPOUND 
NEOPRENE SPLICING TAPE 





PLASTIC ELECTRICAL TAPE 

HIGH AND LOW VOLTAGE INSULATING TAPE 
RUBBER AND PLASTIC COATINGS 

CLASS “B” AND “H” INSULATION 







FORD INSTRUMENT COMPANY supporting buffer block, and contact 


are designed to be self-cleanin 
The operating coils and wah 

will withstand up to 650 volts in the 
a EC | S ION high-voltage model, and to 250 = 

in others. Current Carrying ¢aq - 
ranges from 0.3 amp to 5 oe 
IMTRA Corp., 58 Charles St. Ye 
bridge, Mass. } 
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SOLENOID VALVE 
Features of improved Hi-Cyclie gin. 
gle and double solenoid air and hy. 
draulic valves include nylon end. 
thrust bushings for positive valve 
piston location; dust and moisture. 
proof solenoid enclosure; and quick. 
disconnect _ electrical connections, 
Whatever your computing or motion application, Ford Instrument Also, there is no metal-to-metal cop. 
can make the cam to meet your exacting needs...3-D Cams, grooved | Sect between the solenoid and valve 
) il eee ; eas piston. The nylon end thrust bysh. 
flat cams, external flat cams, grooved cylindrical cams. Our unique ings, nylon actuating pins and Hyea 
cam-producing facilities guarantee a “custom” job every bumper mountings prevent any shock 
time. Check us today. ) 


WRITE FOR ILLUSTRATED CAM BROCHURE, COM- > 





© offered in a variety of types 
@ with tolerances to +0.0005” 
© for wide range of computing and motion applications 










PLETE DETAILS ON ALL TYreS. ADDRESS BOX EM. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N.Y. 25 
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Crimp-Type 
eae ws 


LUGS My SIZES AVAILABLE 


Mox. 
Bas 
(A. W. G.) 
Stranded 
Wire 









being transmitted to the valve body. 
All electrical leads are channeled 
from one %-in. conduit located at the 
base of the valve. Both the valve base 
and solenoid housings are aluminum 
castings. The solenoid valves can be 
mounted in any position and at 
available in % in., % in. and % it 
NPT ports for air, and % in. NPI 
ports for hydraulic medium. Beckett- 
Harcum Co., 1087 Wayne Road, Wil 
mington, Ohio. 
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For Commercial Wire 


® Wire sizes 8 through 4/0 

® Approved by Underwriter’s 
Laboratories when used with the 
Sherman Crimping Tool. 

®@ Highest grade electrolytic copper, 
plainly marked with wire size 
and ampere rating. 

® Completely seamless — made 
under exclusive Sherman patents. 


Investigate Sherman Crimp-Type 
Terminal Lugs — They're Fast, 
Positive and Economical — Write 
for Bulletin. 


Postcards are provided on page 241 as 4 
convenience for reader; in obtaining 
additional information about items ff 


viewed in this section. 


ELECTRICAL FITTINGS 
FOR WIRE AND CABLE 
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Important news! 


EPON resin 828 with 
new Curing Agent CL gives 





lr YOU are among the many users of Epon 
resin 828 for casting, laminating or other 
structural applications—you will welcome this 
new development of Shell Chemical’s continu- 
ing research program. 


Epon resin 828 and Curing Agent CL retained 
more than 95% of their initial dry flexural 
strength. And with Curing Agent CL you can 
use the “‘B-stage,’’ or pre-curing, process— 
permitting dry layups and specialized casting 


he Curing Agent CL* produces Epon resin techniques. 
sp polymers with improved mechanical and elec- Your request will bring you a sample of 
im trical properties at temperatures as high as Epon resin 828 and Curing Agent CL for 
be 300° F. After three hours’ immersion in boil- evaluation, as well as a copy of Technical 
are ing water or acetone, glass cloth laminates of | Bulletin SC:54-10. Write for them—today. 
n. 
a Curing Agent CL is Shell Chemical Corporation’s name for metapheny- 
vi). lene diamine. We do not manufacture Curing Agent CL. It is available 

in commercial quantities from E. I. du Pont de Nemours & Company 
24l and National Aniline Division, Allied Chemical & Dye Corp. 

* A development of Shell Chemical laboratories. Patent applied for. 
SHELL CHEMICAL CORPORATION 

as a CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
ning 380 Madison Avenue, New York 17, New York 
re- 


Atlanta - Boston + Chicago + Cleveland - Detroit - Heuston - Los Angeles - Newark - New York-- San Francisco « St. Louis 





IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited + Montreal + Toronte + Vancouver 
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Stearns offers new magnetic disc brake 


for re-rated 3-20 hp motors 


Stearns is first to provide motor manufacturers 
and users with the new H-70* series magnetic brake 
for re-rated NEMA frames in the 3 to 20 hp range. 
It is available in the following maximum torque 
ratings: — 10, 15, 25, 35, 50, 70, 75 and 105 lb ft. 


The brake is designed to mount on new frame 
sizes 213 through 286. It is up to 15/16 in. shorter 
than previous brakes. 


New wear indicator feature 


The Stearns H-70 brake has the new manual re- 
lease, automatic reset wear indicator recently introduced 
on the new Stearns brake line. Like other Stearns models, 
the H-70 is supplied for either horizontal and vertical 
motor mounting or independent floor mounting. 


Power failure safety feature 


212 


Brake is spring set, solenoid released —stops motor 
automatically in case of power failure. It is available 
with either standard or dust-tight, water-proof enclosure. 


Get all the facts about this new Stearns brake. 
Contact your local Stearns representative or write 


today for new descriptive literature. 1101 
*Patent No. 2620901 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4 MAGNETS 


STEARNS MAGNETIC, INC., 642 S. 28th St., Milwaukee 46, Wis. 











LS 


Laboratory 


and 
Engineering 


Equipment 





D-C HIGH VOLTAGE TESTER 


Portable Model 421 D-C Hypot 
rated at 0-10,000 volts d-c at 0-500 
microamp, can be used for dielectric 
strength testing of electrical equip- 
ment and components, measurement 
of insulation resistance up to 1000 
megohms, and other applications, 
Model 421 provides continuously 
variable output voltage and current, 





and features a 4% in. kilovolt- 
meter and microammeter individually 
mounted. A _ panel-mounted neon 
lamp visually indicates flow of ex- 
cessive leakage current. Case with re- 
movable cover measures 17 x 9 x ll 
in. Weight is 36 lb. Input: 115 volts 
a-c, 50-60 cycles. Associated Re- 
search, Inc., 3794 West Belmont Ave, 
Chicago, Ill. 


Circle No. 52, Reader Inquiry Facility, page 241 


IMPEDANCE COMPARATOR 


Impedance Comparator Model 60 
contains a large meter indicating the 
percentage deviation of tested re- 
sistor, capacitor or inductor from a 
standard component. Four ranges are 
provided: 1, 5, 10, and 20 per cent 
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WESTON 


Inductronic® D-C AMPLIFIER 


Its resistor network uses 
to assure 


When it’s millivolts or microamperes you are 
measuring, you talk-in terms of accuracy in 
the order of 0.1%. Here is the most accurate 
measuring instrument yet developed — the 
; Weston Inductronic D-C Amplifier. This amaz- 
) ing instrument makes potential measurements 
down to microvolts, current measurements to 
fractions of a microampere. 

By using this 200 kc frequency shift amplifier 
in connection with thermocouples, radiation 
receivers, bolometers, strain gages, pressure 
transducers, resistance thermometers, photo- 
cells, ionization gages, etc., related physical 
quantities can be measured with speed and 
accuracy far superior to any other method 
m previously known. 


The amplifying system is essentially an auto- 


OSE Alio 
we me! S Ly 





STM. Reg. U.S. Pat. Off, 


The new Weston 'nductronic D-C 
Amplifier measures both millivolts 
and microamperes to an accuracy 
previously unheard of. A product 
of Weston Electrical Instrument 
Corp., Newarx, N. J. 


The Weston Resistance 
Network (Actual size 
is wound with D-H 
Manganin wire to 
achieve a high 
degree of stability 
with extreme 
oRaallaola em 


x 





matic potentiometer, wherein an output cur- 
rent is maintained in balance against the input 
through a method of accurately adjusted re- 
sistors determining the balanced ratio of out- 
put to input. With a high gain in the amplifica- 
tion of error unbalance, the accuracy of ampli- 
fication ratio is of course dependent almost 
entirely upon the stability and precision of the 
resistor network. 


For this most exacting function Weston uses 
Driver-Harris MANGANIN, an alloy of such 
fixed stability that maximum change in resist- 
ance between 15°C. and 35°C. is less than 15 
parts per million per degree Centigrade. 


If fixed stability and constant resistance under 
normally variable operating conditions are 
“musts” in your resistor designs, let us have 
your specifications. We'll gladly put at your 
disposal 50 years of alloy manufacturing 
experience to help solve your problem. 


Sole producers of world-famous Nichrome* 


Driver-Harris Company 
HARRISON, 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Louisville 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


NEW JERSEY 


VISIT DRIVER-HARRIS AT THE PHILADELPHIA INSTR 





| MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, tT aarti itt UTE eae tte) 
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Know your 
three R's 
in 
control 
components 





WIDEST SELECTION OF STOCK RESISTORS ever offered by any manufacturer is 
presented in W/L Catalog 15. 





i we | . 
, oe a ke. ; = - o 
EXCEPTIONALLY LONG, TROUBLE-FREE LIFE is standard for W/L a-c and d-c 


magnetic relays. Write for data-packed Relay Catalog. That's resistors, relays and rheostats 


we're talking about — and a man look. 
ing for these devices earns his A when 
he shops at Ward Leonard. 

You get more performance per dol- 
lar... a wider selection of stock items 

. . and quicker service on made-to- 
order controls from Ward Leonard 
than from anyone else. 

Take a look at our basic three R's 
here. Then find out how well one of 
our components can meet your prod- 
uct’s requirements by writing us. Ward 
Leonard Electric Co., 34 South St, 
Mount Vernon, N.Y. 438 





VITROHM RING RHEOSTATS in 25 to 300 watt sizes are designed for smooth, 


gradual resistance change. Send for Bulletins 1105-16. 


ge 


RESISTORS 


YY 


=e 


CHROMASTER 





*'8 


ELECTRIC COMPANT i cncostars 
MOUNT VERNON, NEW YORK BR evile-E rgincored Contiols Since 1892 


DIMMERS 


moTOR 
RELAYS CONTROLS 


fs WARD LEONARD 
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yoroR CONTROLS DIMMERS 





Full line of a-c and d-c Ward Leonard motor starters and Auto-transformer, reactance and resistance type dimmers 
ntrollers, magnetic contactors and control accessories. for theatre, auditorium, studio lighting control. 
rite for Ward Leonard Motor Control Catalog. Write for Ward Leonard Dimmer Bulletins 71-78. 


RHEOSTATS—Plate Type CHROMASTER 





Complete line of Ward Leonard virroum pressed steel 
plate type rheostats meets every requirement. 


Ward Leonard field rheostats are offered in several multi- CHROMASTER is the new, simplified industrial chrome plat- 
ples of field resistance values to meet various operating con- ing process for increasing life of cutting tools and wear parts 
ditions, They are designed for a straight line relation between three to ten times. 
the steps of the rheostat and the field current. CHROMASTER plating units with built-in power supply are 

VITROHM rectangular contact rheostats have been devel- available in 50, 150, 250 amp. and larger sizes. Chromasol, an 
oped where a finer degree of control in electrically operated economical, non-critical chrome solution, plates directly on 
equipment is necessary. industrial steels, cast iron, and most non-ferrous metals. 

Write for Ward Leonard Rheostat Bulletin 60a. Write Ward Leonard for complete cHROMASTER details. 

4.38A 


For further information, write direct to Ward Leonard Electric Company, 34 South Street, Mount Vernon, New York 


Sine caoeee gs & 





E L E Cc T Q 1 ¢ ¢ © a bs A a" Y RHEOSTATS RESISTORS RELAYS 


MOUNT VERNON, NEW YORK FReel0-EE rg.ncored Cortiols Since 1892 
AUGUST 1954 215 


MOTOR 


CONTROLS DIMMERS 


CHROMASTES 


=) 





| “oD \\~ \ 6) oe | full scale. One linear scale serve 
oe all ranges. No zero-adjustment i . 4 
— a quired; range calibration can be si 
formed by means of a built-in one 
ard. Design eliminates the sia 
for operating push buttons oy relay ; 
Component impedances from 1 i F 
to 5 megohms at 60 cps may i 
compared. Built-in regulator permit 
a. | line voltage variations from 105-195 
on volts, 60 cps. Dimensions of Mode! 
60 are: height 9 in., width, 15 jp 
depth 8 in. Industrial Test Equip 
ment Co., 55 East 11th St. New 
York. 
e No. 53, Recder Inquiry Facility 
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VACUUM TUBE VOLTMETER 
Model 1060 high impedance vacuum 
tube voltmeter features input jm. 
pedance of 50 megohms in parallel 
with 25 mmfd capacitor. Accuracy js 
2 per cent on all ranges. Frequeney 
range is 10 eps to 30 ke. 





POTTER can tell you “why” 
POTTER can tell you “how” 


and POTTER can make 
the FILTER that will 
confirm that “how” 





Once it’s stated completely and correctly, 





a problem is half solved. 





Potter can put the facts and figures of Specifications include voltage 
ranges of 0.001 volt to 100 volts in 
five ranges. Voltage scale is logarith- 
mic, calibrated from 1 to 10, plus a 
linear decibel scale calibrated from 
0 to 20 db. Meter is 4 in. in diam. 

| Freed Transformer Co., Inc., 1730 

| Weirfield St., Brooklyn 27, N. Y 


rcle No. 54, Reader Inquiry Facility, page 24 


your problem on paper. . . can 
chart its limits in laboratory tests... can 
engineer the solution. And Potter 


can embody that solution in 





subsequent design and production. PORTABLE VIBRATION 


Call Potter to engineer, design and METER 

Direct reading portable vibration 
meter, capable of measuring both dis- 
placement and acceleration is desig- 
nated Type VHA. It measures vibra- 
tion over a frequency range of 10-250 
cycles, acceleration 0-10 g in 6 ranges, 


produce the filter to solve your 







radio interference problem. 


Write for Bulletin 41B. 


SPECIALISTS IN 
FIXED PAPER 

CAPACITORS | 
SINCE 1925 | 


1950 SHERIDAN ROAD 
NORTH CHICAGO, ILL. 
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when you design for SOCKET SCREWS 


TC a ar 
SELECTOR SS 









t 
n 
\- 
| 
s 
, 
ge b 
in / ’ / 
h- 
© ge you don't need anything else: 
. Provides more pertinent data than you can find in a Catalog! 
IT QUICKLY GIVES YOU: The H-K Selector is definitely not a “gadget”. 
miesienene » gomnees « wane It was designed by design engineers for design 
engineers . . . and it gives the designer every bit 
TOE: LERENE: o SHAD PONIES of information he must have to select the proper 
: ALL PERTINENT DIMENSIONAL AND size and type of Socket Screw. It’s a complete 
ig PHYSICAL DATA working tool which we believe you will find very 
ra- helpful in your work—and it’s free for the asking! 
250 
res, 
Just ask for the HOLO-KROME 
anon cums ame ens : H-K Selector on the ECO fo 
Ss 2 ie = = letterhead of your 
S)ekg #7 2D ee | company and we'll SOCKET Tol i BY 
ee no | rush it out to you 
eT | | at once! 
SS THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONN. 
ING 
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40-VOLT Inverse Cell Rating 
Combined with: 


LOW LEAKAGE... 


only 2 milliamperes per square inch average 
... one-half that of conventional rectifiers. 


LOW INVERSE LOSS... 


a combination of 
outstanding features 


that results in 


MORE WATTS heating as a result of low inverse loss at 
high voltage averages less than 5°C—one- 
‘ i ifiers. 
PER DOLLAR half that of conventional rectifier 


HIGH DIELECTRIC QUALITY... 


withstand surges up to twice rated voltage. 


PLUS the advantages of 
HIGH AMBIENT 


Operate in ambient temperatures up to 125°C. 

No derating for 50°C. 

Operate at temperatures that would destroy ordi- 
nary rectifiers—withstand accidental temperature 
excesses due to overload or cooling malfunction. 


LONG LIFE 


Newly developed inorganic barrier is inherently 
stable. Inverse characteristics actually improve with 
use. Life test now past 25,000-hour mark. 


INITIAL COST 


LOWER 
ANNUAL COST 


WRITE TODAY 
for complete 


information 


«22 _ Eg e 
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vs ®VICKERS ELECTRIC DIVISION 
>= B&F Toe 
on t's. A UNIT OF THE SPERRY CORPORATION 
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vis\° 1803 LOCUST ST. - ST. LOUIS 3, MISSOURI 
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and peak-to-peak displacement 
0-300 mils full scale in 5 ranges of 
The meter consists principally of 

barium titanate accelerometer, Which 
feeds through an electronic amplifie 
and a copper-oxide rectifier to z 
indicating microammeter, Operation 
of this new meter is not affected by 
magnetic fields, and hearing aid pat 
teries are used. The instrument 
weighs about 5 lb and its overal] di- 
mensions are 4 x 8 x 13% in, It bei 
a pistol grip, trigger-type switch. Gep, 
eral Electric Co., 1 River Rd.. Sche- 
nectady 5, N. Y. 

No. 55, Reader Inquiry Facility, 


ircle 


RESONANT VIBRATION 
PLOTTER 


Resonant vibration plotter aids analy. 
sis of mechanical damping factors jp 
rotating machinery. It automatically 
plots mechanical vibration amplitude 
as a function of frequency or speed, 
Features include scale expansion and 





accuracy of frequency measurement 
to within 0.1 per cent. By using ac- 
cessories, accuracy can be increased 
to as high as 0.01 per cent. The 
equipment is designed and packaged 
for portability to facilitate its use on 
large engines, motors, and_ turbines. 
Franklin Electronics, Inc., 415 West 
Pike St., Philadelphia 40, Pa. 
ircle No. 56, Reader Inquiry 


Facility, page 241 


HIGH CURRENT TESTER 

Self-contained portable high-current 
testing instrument features a built-in 
6-range 0-1000 amp ammeter, and an 
electronically actuated timer consist- 





ELECTRICAL MANUFACTURING 





GRAMIX sintered metal parts 


save metal, machining time and money 
cost less in production quantities 

can be oil impregnated for self-lubrication 
improve product performance 


103 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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depend on 
the rugged 


ES aut 
|) 


TINY TCH! 


SPECIFICATIONS 


UL approved for 20 ampere, 125 
volt, 1 HP or 10 ampere, 250 volt 
operation, AC only. Timings 
available from 60 seconds to 
5 hours. Normally supplied with 
center stud mounting. Other 

mountings available on request. 


This Mark-Time switch is built to uphold 
the reputation of your product. Install it 
in your appliances, devices or machines, 
and give your customers a double- 
purpose time switch. '5400"’ turns OFF 
the circuit at the end of a pre-set time 
period...and gives a clear warning 
bell signal. Your customers will like that 
double servicel 


5400" has a wide range of applica- 
tions . . . is available with a wide variety 
of modern dials and knobs... can be 
supplied as an “ON” type of unit on 
special order. 


Write today for full details and prices. 


Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St, Ottawa, Ontario, Canada 


b/d 
M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 
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ing of a synchronous motor-driven 
electric stop timer with a thyratron- 
controlled clutch arrangement. The 
timer can be furnished to totalize 60 
sec in Y4oo's of a sec, or 60 min in 
Yo0's of a min. 

Designed to operate only when test 
current is flowing through the device 
being tested, the timer accurately 
measures tripping time of motor over- 
load relays, circuit breakers and fuse 
links while operated under simu- 
lated overload conditions. Designated 
Model 1010/336/360, it has a 1 kva 
rating. Input is 0-10 amp, 110 volts, 
60 cycles a-c; output is adjustable 
from 0-500 amp at 0-2 volts, 0-100 
amp at 0-10 volts, 0-50 amp at 0-20 
volts, 0-25 amp at 0-40 volts and 0-10 
amp at 0-100 volts. Multi-Amp Corp., 
10 3rd St., Newark, N. J. 

Circle No. 57, Reader Inquiry Facility, page 241 


LABORATORY AMPLIFIER 


Multi-channel d-c amplifier, Type 
DC-1B, features wide bandwidth, 
high gain, low drift, and high input 
impedance. Available in unitized sys- 
tems containing from 1 to 12 amp 
channels and a matched power sup- 
ply, the DC-1B is designed specifical- 
ly for laboratory use. It may be used 
for driving galvanometers in a re- 
cording oscillograph, multi-channel 
tape recording, or other applications 





where small d-c potentials must be 
amplified and the output controlled 
within narrow limits. 

Frequency response of the Type 
DC-1B is flat within 1 per cent from 
0 to 10 ke and is down approximately 
3 db at 100 ke. Input impedance is 
100,000 ohms and internal impedance 
1,000 ohms. Noise level is 50 micro- 
volts or less and d-c drift 50 micro- 
volts per hr or less (after warm-up)— 


both figures being referred to input. | 


it’s new.., 


improved connector for 
fiquid-tight flexible condvit 


(Sealtite or equivalent products) 


HIGHLY EXTRA 
EFFICIENT STRONG 
GROUND GRIP 







DISPLACED 
BENDING 
ACTION 


PYLE-NATIONAL 


“CT” series Connectors offer 
all these advantages 


EXTRA STRONG GRIP 

© Compression force applied against 
body shank—not against the conduit 
alone, making a vise-like clamp. 

® Gripping is well behind end of flexible 
conduit for firm anchorage. 

@ Pliable seamless sleeve makes a plastic. 
to-plastic grip with the conduit sheath 
... thereby avoids cutting and abrasion 
common to metal sleeves. 


PERMANENT SEAL 

@ Plastic Sleeve and Conduit Sheath have 
equivalent physical characteristics there- 
fore the seal will last the life of the 
conduit. 


HIGHLY EFFICIENT GROUND 

® Less than 10 millivolt drop. 

®@ Tapered body shank, makes a firmly 
wedged contact with the flexible metal 
conduit. 


DISPLACED BENDING ACTION 

®@ Tapered body shank is elongated to 
extend beyond gland nut, thus avoiding 
short radius bends which shorten the life 
of the conduit sheath and the perma- 
nency of the joint. 





"CT" series connectors can 
be installed assembled. 
Available in Straight, 45° 
and 90° types for %” to 2” 
conduit. Meet U/L and J.1.C. 
standards. 


SL 





pe eee ee Lee 


1388 North Kostner Avenue 
Chicago 51, Illinois 
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They needed a ene that was 


KOPPERS POLYSTYRENES 


Type 3 General Purpose Polystyrene 


Type 7 Improved Heat Distortion Temperature 
Type 8 Highest Heat Distortion Temperature 
MC-185 “High Impact,” Lowest Water Absorption Rate 


MC-305 “High Impact,” Easy Flow 


MC-309 “High Impact,” Highest Heat Distortion 


Temperature 
MC-405 “Medium Impact,” Easy Flow 


MC-409 “Medium Impact,” Highest Heat Distortion 


Temperature 


am 






®@ New “Fibertuff” Polystyrene is extra strong and rigid because 
it is reinforced with thousands of glass fibers. Make your products 
with “Fibertuff” Polystyrene and they’ll keep their mold dimen- 
sions, and resist shock despite heat and cold. In addition, it is 
available in colors. 

“Fibertuff” Polystyrene is a glass reinforced polystyrene de- 
signed for use in conventional injection molding equipment. It 
has been thoroughly tested in the field. For more information 
about “Fibertuff” Polystyrene, write to us today. 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


KOPPERS 





Ww 


SALES OFFICES: NEW YORK - 


AUGUST 1954 


® 
KOPPERS COMPANY, INC., Chemical Division, Dept. EM-84, PITTSBURGH 19, PENNSYLVANIA 


BOSTON : 





PHILADELPHIA - ATLANTA » CHICAGO « DETROIT + LOS ANGELES 


221 











SS 
Beis 


Alere are PROVEN, 

" ANSWERS 

to your timing 
problems” 


AUTOMATIC 
RESET TIMER 


Opens or closes circuits for intervals of sec- 
onds or hours, recycling immediately or 
holding a circuit for a fixed interval before 
recycling. Stock models available with fixed 
or adjustable settings. In case of current 
interruption unit will recycle or hold posi- 
tion and recycle with return of current. 





SEQUENCE TIMER 


Engineered to meet requirements for the 
individual timing of a series of operations. 
All circuits are 15 amp., have positive quick 
make and break pure silver contacts. Fric- 
tion clutch between cam shaft and motor 
gear train may be manually adjusted at any 
time desired. Automatic Sequence Timers 
may be supplied in SPST or SPDT ... are 
carefully engineered to meet exacting speci- 
fications. 


CYCLE MASTER 


This low-cost Automatic Time Switch can 
be set for as many as 48 ON and OFF oper- 
ations per revolution of the dial. Unit has 
a 15 minute minimum ON or OFF interval 
on 24 hour cycle unit ... 7/2 minute interval 
on 12 hour cycle models and as little as 
3714 second intervals on 1 hour cycling 
models. All models will control up to 48 
ON and OFF operations during cycle. 
Available with Sunday and holiday cutout 
in 10 or 20 amp. capacity .. . four to eight 
terminal panel. 





ENGINEERED RELAYS 


AEMCO also manufactures a complete line of qual- 
ity relays... open and sealed type, midgets and 
miniatures ... plug-in base or specialized mount- 
ings ...an almost limitless variety of spring and 
coil combinations. AEMCO Relays exceed specs 
... military or industrial! Specialized units engineered 
and manufactured to meet particular requirements 
and specifications. 









Why not write us today? The services of our 
skilled engineering staff are at your disposal. 
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utomatic Elecltic mec. co. 


60 STATE STREET - MANKATO, MINN. 


Controls on the front panel of each 
amplifier channel permit gain adjust. 
ment from a maximum of 10,000 to 
a minimum of 10. This is accom. 
plished by separate input and feed. 
back attenuators, each adjustable 

| from 0 to 30 db in discrete steps, A 
| 100-0-100 meter and precision poten- 
tiometer, also located on the front 
panel, are used for balance and ¢alj. 
bration of input devices. A push-but- 
| ton-actuated circuit raises meter sep. 
sitivity as balance is approached, 
Two power supplies are available. 
One supplies sufficient power for 
operation of four amplifier channels. 
the other is used for operation of five 
to twelve amplifiers. Individual am. 
plifiers plug in  unitized, stacking 
cases; the entire system may be used 
as either a bench or rack-mounted in. 
strument. Wm. Miller Instruments, 
Inc., 325 N. Halstead, Pasadena, 
Calif. 

Circle No. 58, Reader Inquiry Facility, page 24] 





D-C VTVM 

Line-operated d-c vacuum tube volt- 
| meter with high input impedance js 
| designated Model 210 Electrometer, 
| Basic specifications include an input 
| greater than 10'* ohms, grid current 
| below 10—!° amp, and drift within 
10 mv per hr. Five voltage ranges 
| are provided: 0 to 0.8, 2, 8, 20, and 
| 80 volts in either polarity. Model 210 





| has output terminals for driving bal- 
anced or unbalanced recorders and 
| recorder amplifiers, oscilloscopes, and 
| galvanometers. 
The output amplifier drives 4 
| Easterline-Angus 0-1 milliamp re 
corder directly, or delivers 10 volts 
on each range for full-scale input. 
| Frequency response of the output am- 
plifier is 0-5000 cps, making the 
| Model 210 useful as a d-c preampli- 
fier wherever an ultra-high input im- 
pedance is needed. 
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fits your 
oscillographic 
recording need? 


A “150” Recording Systems that put to use the original 
design concept of amplifier interchangeability (illustrated at the 
left) start with either a four-channel or two-channel standard 





4-CHANNEL 


Asa graphic example of the design idea 
that has brought new versatility to industrial 
recording, a Carrier Preamplifier (A) is 
shewn above in position to plug into a 
Driver Amplifier in framework with Power 
Supply (B) which are normally already in 
place in the Basic Cabinet Assembly. 

The identical design principles of the 
four-channel system are provided in the 
two-channel, the only difference being the 
number of channels. 






COMPLETE FOUR-CHANNEL SYSTEM 


This ‘150’ system consists of a Cabinet 
Assembly, a four-channel Recorder, and two 
dual channel DC Amplifiers. Each amplifier 
is complete with a common power supply. 
Each measures and records two separate 
single-ended signals, at sensitivities between 
one and one hundred volts per centimeter. 
The two-channel 
version of this 
system will 
comprise Cabinet, 
two-channel 
Recorder,and 
one dual channel 
amplifier. 








Ask, also, for a copy of the 
Right Angle — a Sanborn pub- 
lication devoted to oscillo- 
graphic recording in industry. ° 
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FOR USE WITH ANALOG COMPUTERS 


Basic Assembly, to which the user adds 
whatever selection or combination of pre- 
amplifiers (A) are needed for his recording 
problem. The standard Basic Assemblies 
comprise a metal Cabinet, Recorder, and 
a built-in Driver Amplifier and Power 
Supply (B) for EACH channel. Presently 
available Preamplifiers are: AC-DC, Car- 
rier, DC Coupling, Servo Monitor, Log- 
Audio, and Low Level Chopper. 
Advantages common to ALL Sanborn 
Recorders are: inkless recording (by 
heated stylus) on plastic coated strip 
chart paper, and in true rectangular 
coordinates . . . high torque galvanometer 
movement ... time and code markers... 
numerous paper travel speeds. 


2-CHANNEL 







SINGLE-CHANNEL RECORDER 


A compact, lightweight unit for use when only 
one channel is required — provides permanent, 
inkless recording in true rectangular co-ordinates; 
five paper speeds (5, 10, 25, 50, 100 mm/sec.); 
extra stylus for either manual or remote timing 
and coding marks. Designed for simple, patch 
cord connection to any of the several ‘150’ 
preamplifiers (plus driver amplifier and power 
supply), avail- 
able soon in 
portable metal 
cases. 


















Catalog and technical 
data on all "150" equip- 
ment available on re- 
quest. 


SANBORN COMPANY 
Industrial Division 


CAMBRIDGE 39, MASS. 


223 














Cutting grass along walks and drive- 
ways is a rugged job—even for a 
machine. Manufacturers of lawn 
trimmers have used our “‘Custom- 
Built Motor Service” to great ad- 
vantage. Scruggs Motors were de- 
signed to their specs . . . and com- 
plete satisfaction! 


New plant facilities enable us to 
expand this service. And offer 
faster service, wider scope and 
lower pricing. 


How lll nnggs he 


leading manufacturers of 

Electric Lawn Trimmers 
CUT COSTS 

and keep sales moving at a 

FAST CLIP 






May we help you develop a better | 


Power Tool? Fan or Blower? 


Heater? Electrical Appliance? | 


Whatever your fractional horse- 
power application may be, a ver- 
satile Scruggs Universal AC-DC 


or Shaded Pole AC Motor can 


be built to your requirements. 


Sample motor furnished on request. | 


We'll send you a Scruggs Motor 
built to your specs. Write today 
for Data and Performance Chart. 
Immediate Service! 


You can stake your reputation on Scruggs Motors 


THE 


i COMPANY 


Festus, Mo.—A Dazey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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All Electrometer accessories fit th 
model. It can be used not only a 
d-c voltmeter, but as a Sensitive a 
cromicroammeter megohmmeter a 
kilovoltmeter. Maximum Full - sca) 
sensitivities are 8 x 10—13 am Pi 
1014 ohms, and 20,000 volts. Keithle, 


Instruments, 3686 Carnegie Ave, 
Cleveland 15, Ohio. 
e No. 59, Reader 


Facility, page 24 


CIRCUIT ANALYZER 

Universal Automatic Electrica] Cir. 
cuit Analyzer tests complex aircraft 
cabling system or control panel 4s. 
sembly at speeds up to 200 circuits 
in 20 sec. It is designed to test auto- 
matically for line and _ insulation Te- 
sistance simultaneously up to 200 
megohms with 28 and 500-volt do 
test ranges. Two hundred separate 





test positions are provided and mul- 
tiplier sections can be added to bring 
the standard 200-circuit analyzer up 
to a 600- or 1200-circuit capacity. 
Visible matrix type reference charts 
pinpoint circuit errors and the fault 
pattern appears to indicate interact- 
ing circuitry. Electronics Div., Dit- 
Mco, Inc., 505 West 9th St., Kansas 
City, Mo. 


le No. 60, Reader ry Facility, page 24] 


TRUE RMS VOLTMETER 

Ultra-sensitive voltmeter designed to 
measure true root-mean-square values 
of highly complex wave forms, in ad- 
dition to sinusoidal waves, is known 
as Model 320. It operates over a 
range of 100 microvolts to 320 volts, 
in the band from 5 cps to 500 ke. 
Accuracy is better than 3 per cent 
between 15 cps and 150 ke for any 
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*Trademark 


Keller ‘‘Wire-Wrap’’ Tools produce electrical 
connections that need no soldering 


- . and this amazing new power tool wraps wire 
ZL around a terminal to make a permanent electrical 


C— connection. Costly hand wrapping and soldering are 
eliminated . . . production goes up while costs go down. 


ng 
p | 
' 
q 





rts : 
tj Hour after hour, this new lightweight “Wire-Wrap” Tool 
makes uniform connections without fatigue to the operator. 
Wire-Wrap connections retain their characteristics under 
severe conditions of corrosion, vibration, or aging. 


it- 


For lower costs, fewer rejects, faster production, product 
compactness, and strong, low-resistance connections, investi- 
gate this revolutionary new tool. 





SOLDERLESS WIRE-WRAP CONNECTIONS 


are made by wrapping wire tightly around rectangular 
Ww terminals. Each quarter turn is locked under tension, 
providing a permanent mechanical and electrical: bond. 
FAQTENED These clean, high-pressure connections have a contact 
area greater than the cross section of the wire . . . yet 
can be easily removed when desired. Send for Bulletin 

Available in air No. 11 for detailed information. 


or electric models 





*)e 
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(ine- (hap Took .. are now available from Keller—the original 
tine Gh Dwision 


KELLER TOOL COMPANY 
1337 Fulton Street Grand Haven, Michigan 
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in sanitary, see-through ‘skins’ 


.-eSTOKES & SMITH 
STRETCHRAP MACHINE 
USES 7) WINSMITH 
SPEED REDUCERS 


Wrapping tight, wrinkle-free “skins” of transparent Pliofilm to the con- 
tours of meats, cheeses, fruits, vegetables, toys, soap, etc., the Stokes & 
Smith Stretchrap Machine packages up to 15 odd-shaped products per 
minute. 

Fed from a roll, the Pliofilm is first heated, then stretched and drawn 
by vacuum into a pocket to receive the product. Driving the cam shaft 
that actuates the air valves controlling the operation of the machine 
is a motor-powered, Winsmith Worm Gear Speed Reducer, Model 2 DB, 
with an input’speed of 1350 rpm and a reduction ratio of 25:1. 

Carrying a steady stream of contour-wrapped products from the 
machine, the conveyor is driven by another Winsmith Reducer, Model 
DB, which is powered by the same main drive 3 HP motor. With an 
input speed of 1440 rpm, it operates at a 50:1 reduction ratio. 

In stressing advantages of Winsmith Reducers, Stokes and Smith 
Company states, “They have worked in nicely with our space limitations.” 

Compactness, coupled with ruggedness, have been key factors in 
establishing the Winsmith name, plus this fact: The Winsmith line 
fulfills any speed reduction neeti throughout the 1/100 to 85 hp range 
in ratios from 1.1:1 to 50,000:1. Request Catalog 148 for details. 


WINSMITH, INC. 


18 Eaton St. 
SPRINGVILLE (Erie County), N. Y. 


EQUIPPED WITH 


reading regardless of scale pogias 
Other features include 10-mesal 
input impedance, provision for sina 
taneously observing the voltage 
ing and monitoring the amplified gs 
nal with phones or an oscillosoe 
and a built-in calibrator unit for op 
recting the effects of advanced agin 
of tubes. Accessories are available 
extending voltage range to 20 mien) 
volts and 10 kv and for measuy 
rms currents from 0.1 microam 
10 amp. Ballantine Laboratories, 
Fanny Rd., Boonton, N. J. 
Circle No. 61, Reader Inquiry Facility, page m1. 
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SUB-ZERO UNIT 


Test unit, primarily for low temper 
ture testing, but easily adapted 
high temperature operation, is deg 
ignated the A-120-1. It has a capaci 
of 1 cu ft. Temperature range extey 1s 
to —120 F. An accessory heater pm 
vides test temperatures to 200 F, Ream 
frigeration system is hermetically 
sealed. Chilling chamber is of electrig: 


welded steel, pressure tight, and hot 
dip zinc coated. The unit is 43 in 
high, 20 in. long and 18 in. wide and 
weighs approximately 500 Ib. The ca- 
pacity of 400 btu per hr at —120 F, 
with convection fluid in chamber. 
Cabinet is of 16-ga steel, one piece 
construction, mounted on hard rub- 
ber, swivel type casters. Cincinnati 
Sub-Zero Products, 3930 Reading 
Rd., Cincinnati 29, Ohio. 


rcle No. 62, Reader Inquiry Facility, page 24] 


Postcards are provided on page 241 as a 
convenience for readers in obtaining 
single copies of Feature Article Reprints. 
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FORMBRITE’S SUPERFINE grain structure enables Special Products Co. to buff this equipment in half the time necessary with ordinary brasses. 


New kind of brass called “FORMBRITE” cuts finishing costs 


The bright, lustrous finish you see on 
this fireplace equipment — made of 
FORMBRITE* sheet metal —is the result 
of a simple color buff that took about 
half the time previously required. 
FORMBRITE S appearance after buffing 
speaks for itself. 

FORMBRITE’S superfine grain struc- 
ture provides a surface far superior to 
ordinary drawing brasses. In every 
case, it’s meant important savings in 
finishing costs ...and improved prod- 
uct quality. 

FORMBRITE is readily formed, drawn 
or embossed . . . results in products 
that are harder, stronger, “springier” 


and more scratch-resistant. 


But don’t take our word for it. Read 
what others say about this specially 
processed drawing brass: 

Niagara Searchlight Corp. — “Cuts pol- 
ishing and buffing time on flashlight 
end caps 50% ... plating and general 
quality are improved, too.” 

Aeroplane Tackle Mfg. Co.— “We cut 
polishing costs over 25% ...on several 
stamped products we get the required 
finish by a simple tumbling before 
lacquering or plating.” 


Sheaffer Pen Co. — “Savings in polish- 
ing costs are as high as 50%. Formbrite 


gives us a longer-lasting product.” 


Yet with all the plus values rorm- 
BRITE Offers over conventional brasses 
it costs no more. You can do it better, 
faster and cheaper with FORMBRITE. 
Want a sample? More information? 
Write: The American Brass Company, 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont.  *neg. v. s. Pat. om. 5483 


an AnaconnA® product 
made by The American Brass Company 








SNAP ACTION 


CENTRIFUGAL 
SWITCHES 


can be used for: 
Single phase motors. 


Compressor unloaders. 


Gasoline engine speed control. 


Limit and sequence control for 
over and under speeds. 


Centrifugal actuator for mechani- 
cal and electrical devices utilizing 
rotary motion. 


Accurately produced to your specifications, 
Syncro-Snap switches feature absolutely 
uniform operating characteristics . . . 
cut-out/cut-in speeds are held to any de- 
sired tolerance . . . non-fiuttering, instant 
switching action is completed within 3 
revolutions . . . action is determined by 
speed alone independently of voltage or 
load . . . unit employs only one moving 
part ... and Syncro-Snap switches with- 
stand millions of operations in actual use. 
Send your requirements or problems today! 
Standard semples available on letterhead 
request. 





Centrifugal 
Switches 


Stationary 


Dust-proof 


Switches Switches 





ENGINEERED PRODUCTS, INC. 
BEDFORD, OHIO 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 241. 


PACKAGED ADJUSTABLE DRIVE 
—Adjustable-voltage packaged drives 
for controlling d-c motors from a-c 
power lines are described in an illus- 
trated 16-page booklet. Designed to 
meet individual adjustable-speed re- 
quirements, the drive system may be 
obtained with optional features. Prin- 
ciples of operation are explained and 
advantages of construction and de- 
sign pointed out. Data are provided 
on the d-c drive motors, the m-g set, 
contactors, the standard dry-type se- 
lenium rectifier, and other compo- 
nents. Westinghouse Electric Corp. 


Circle No. 63, Reader Inquiry Facility, page 241 


THIN-WALL STEEL TUBING — 
Strength plus ductility are among the 
characteristics of an improved type of 
thin-wall steel tubing discussed in a 
12-page brochure. Designated Fu- 
sionweld, tubing is available in sizes 
from %.6 to % OD. Stressed are its 
suitability for hard-to-form bends, 
swages or flares. Specifications are 
provided and typical applications are 
described and illustrated. Avon Tube 
Div., Higbie Mfg. Co. 

Circle No. 64, Reader Inquiry Facility, 


page 24] 


POLYETHYLENE-Eight-page fold- 
er discussed advantages and versatil- 
ity of polyethylene and points out its 
suitability for molding, extruding, 
coating, calendering, and casting. 
Case histories are included; summar- 
ized in a table are the properties of 
the manufacturer’s various polyethyl- 
ene resins. Bakelite Co., Div. of 
Union Carbide and Carbon Corp. 

Circle No. 65, Reader Inquiry Facility, page 241 


POWER. TRANSISTOR—Maximum 
power output of Type 2N57 p-n-p 
junction germanium transistor is 5 
watts (Class A), 10 watts (Class B), 
and 40 watts (d-c switching circuits). 
These and other preliminary specifi- 
cations are given in a 2-page bro- 
chure containing curves, a graph, and 
additional data. Minneapolis-Honey- 
well Regulator Co. 

Circle No. 66, Reader Inquiry Fa 


MYLAR DEVELOPMENTS—“New 
Developments in Mylar Polyester 
Film” is the title of a series of book- 
lets, to be published from time to 
time, on new applications of Mylar. 


First issue, containing 20-pages, dis. 
cusses electrical applications of Mylar 
lists its electrical and other properties, 
and describes experimental and com. 
mercial developments. Illustrated case 
histories and applications are in. 
cluded. E. I. Du Pont de Nemours & 
Co., Inc. 

ircle No. 67, Reader Inquiry Facility, page 24] 
FHP VARIABLE SPEED DRIVEs- 
Redesigned fhp Vari-Speed Motor. 
drive, available in a total of 119 dif. 
ferent assemblies, is described in an 
illustrated 24-page pamphlet. Design 
features, including spiral groove |y. 
brication, new hand wheel control de- 
sign, and other features are discussed. 
Units are available in %4, %, % and 
%4 hp capacities and speed ratios of 
2:1 through 10:1. Selection data are 
provided, operating features and con- 
trols described, and specifications jn- 
cluded. Reeves Pulley Co. 
Circle No. 68, Reader Inquiry Facility, page 24) 
HIGH-IMPACT THERMOPLASTIC 
—High-impact thermoplastic styrene- 
type resin, Cycolac, is described in a 
technical report stressing its high- 
impact strength, high heat-distortion 
temperature, and suitability for mill- 
ing, calendering, extruding, injection- 
molding and post-forming. As a fin- 
ished product, it is hard and tough, 
and capable of being made in bright 
colors. Fine gloss, good resistance to 
chemicals and _ excellent electrical 
properties are other characteristics 
claimed. Marbon Corp. 

Circle No. 69, Reader Inquiry Facility, page 241. 
POTENTIOMETERS-Six basic mod- 
els of standard and power-type poten- 
tiometers with a wide range of func- 
tional and mechanical variations are 
described in an _ illustrated 8-page 
brochure. The linear and non-linear 
instruments provide 360 deg mechan- 
ical and 356 deg electrical rotation 
angles. Complete specifications are 
provided. DeJur-Amsco Corp. 
Circle No. 70, Reader Inquiry Facility, page 241 
HERMETIC PULSE TRANSFORM- 
ER—Hermetically sealed miniature 
and bathtub pulse transformers for 
use in low power, high-speed circuits 
are described in Engineering Bulle- 
tion No. 502. The transformers, which 
can operate between —55 and 85 C 
are available in two major sizes: one 
for 0.05- to 0.5-microsec pulse cit- 
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DIAL THE SPEED— CONTROL THE PROCESS 


with @ Performance Rated 
SELECTIVE SPEED DRIVE 


e Offers automatic control integrated with your 
process. 





e Covers a wide speed range—forward or reverse. 
e Starts, stops—fast or slow. 
e Allows forward or reverse jogs. 


e Controls one or more motors. 





With a Century Performance Rated Selective 
Speed Drive, you can often integrate speed 
changes to cycle automatically as the process 
requirements dictate. 


e You can automatically regulate metal cutting 
for optimum cutting speeds. 


e Make the speed change automatically sensitive 
to changing temperature or pressure. 


e Make the speed change automatically sensitive 
to changing diameter of a feed roll. 


e Make the speed change automatically sensitive 
to the viscosity of a mix. 


e You can use many different kinds of control 
devices in the control circuit to change speeds 
.. to jog...to apply dynamic braking, etc. 


You’re welcome to full information on your 
specific drive problem. Call your nearest Century 
District Sales Office or Century Authorized 
Distributor, or write direct. See telephone listings. 


Century makes A. C. and D. C. motors 
ly to 400 H. P. 






Res CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Lovis 3, Missouri 
Offices and Stock Points in Principal Cities 


M 
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SIE 


RESISTANCE METER 


MODEL C-6 


for 


Peay TUG 
DESIGN 
PRODUCTION 


ried ar) [44 
TESTS 


UNIQUE FEATURES 
enable the C-6 to meet all 


et RULERS 


laa ils 
1'2 volts — for low resistance ranges 


50 volts —for low-voltage capacitor leakage measure- 
arabe 


500 volts —to meet MIL specs on insulation tests 


Complete coverage, from zero ohms to 10,000,000 
megohms, without auxiliary equipment. 


eee ttt) ee 1 ee ae Ls 
Charge” button for rapid Go, No-Go capacitor leak- 
age tests. 


idl) yi ty Ve ee 


available from stock 


$200. OM Mal oly 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 
P. O. Box 13058 2831 Post Oak Rd. 
Houston, Texas 


va gion oe I | ‘ _ for handlin 
= te eS ee 
Sprague Electric Co, bm. 
ircle No. 71, Reader Inquiry Facility, page 24 
SPROCKETS, ROLLE 
Four-page bulletin containg a 
data and prices on an a <chnica 
; an extensive Jing 
of sprockets and chain for sizes rane. 
ing from - through 160. Pitch Tange 
is from % through 2 in. Complete 
ere and design features of 
sprockets are given ¢ i : 
Sohial on both es: far po 
‘ and cottered 
roller chains. Illustrations are in- 
cluded. Dodge Manufacturing Corp. 
ircle Me. 72, Reader Ir Facility, page 24) 
ELECTRON TUBES — Twelve-page 
guide to industrial, special-purpose 
and other Reliatron power tubes pro. 
vides data on rectifiers, phototubes 
amplifiers, modulators, oscillators, and 
other types, including voltage regula. 
tors. Tubes are described, specifica- 
tions provided, and an_ interchange. 
ability table included. Westinghouse 
Electric Corp. 
ircle No. 73, Reader iry Facility, page 24] 
MIDGET CONNECTORS = De. 
scribed in an illustrated 4-page bro. 
chure are two midget rack-and-panel 
connectors, one measuring 2x 1 x % 
in.; the other, 2%6 x 1% x 1% in, 
Straight and angle junction shells 
with integral clamps are available, 
Construction details, specifications 
and other data are provided. Cannon 
Electric Co. 
ircle No. 74, Reader Inquiry Facility, page 24 
HIGH - POTENTIAL ~~ TESTING - 
Two-page bulletin outlined advan- 
tages of d-c high-potential testing 
over conventional a-c methods, and 
describes typical applications. Stand- 
ard d-c units are described, and data 
on models in the 45-kv-and-above 
range are presented. Associated Re- 
search, Inc. 
rcle No. 75, Reader Ir ry Facility, page 24 
POLYESTER RESINS—Applications 
of MR polyester resins for laminating, 
molding, casting, coating and impreg- 
nating are discussed in an illustrated 
4-page pamphlet listing physical and 
chemical properties. Resins can be 
cured at either elevated or room 
temperature and include rigid and 
flexible types. Properties include ex- 
cellent electrical, moisture and heat- 
resistance. Typical applications, in- 
cluding impregnated capacitors, are 
shown. Marco Products Dept., Cela- 
nese Corporation of America. 
No. 76, Reader inquiry Facility, page 241 


MAGNETIC COMPUTER TAPE- 
Recent progress in the production of 


error-free magnetic computer tape, 
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FOR MORAINE POWDER METALLURGY 
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COMPLEX PARTS ARE A CINCH 


By conventional casting and machining 
methods, this part would be high in cost 
and would require extensive equipment 
investment. Through the use of metal 
powder techniques, it has been mass- 
produced with important over-all savings. 


Note the construction details on the print 
in the background. Formerly many machin- 
ing processes were necessary before this 
part was ready to be assembled into a 
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moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 


complete, operating mechanism. Now it 
comes from a press complete in a single 
operation .. . another example of what 
can be accomplished through cooperative 
effort between customer and Moraine. 


Moraine’s experience with metal powder 
is contributing widely to modern industry. 
Many complex designs are resolved into 
practical, economical production jobs that 
improve performance and lower costs. 


METAL 
eh A) 3: 


PARTS 
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STAR LAVOLAIN 


Parts by the Million . . . 








to Your Specifications 


Resistance-wire hooks, rods, bushings, lampsocket buttons, ferrules, 
switch bases, insulating beads—all types of small LAVOLAIN 
porcelain parts are produced in volume to close tolerances on auto- | 
matic machinery to reduce your costs and help maintain your pro- 
duction schedules. LAVOLAIN, highly resistant to thermal shock, is 
used in many types of heating devices. It has high dielectric and 
mechanical strength and does not absorb moisture. 


Name your problem. We'll be 
glad to work with your engineers, 
Samples sent on request. 


| 
PORCELAIN peereey 





41 Muirhead Avenue «+ Trenton 9, N. 
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the subject of a 4-page ily 
bulletin that discusses the physical 
causes of signal drop-outs in moder 
digital computers designed to Use 
magnetic tape as a long-period storage 
medium. Also discussed are the rea. 
sons why errors arise from such de- 
fects, steps taken to eliminate errors 
and a summary of progress made dur. 
ing 1953. Minnesota Mining ang 
Manufacturing Co. 

Circle No. 77, Reader Inquir 


Strated 


y Facility, Page 24]. 


PLATINUM CLADDING—Prepared 
by welding together plates of plati- 
num and base metal in thickness 
ratios ranging from 1:1 to 1:100, Plat. 
num Clad sheet, tubing, wire, ete, js 
described in a 4-page pamphlet, Em. 
phasis is on the ability of the process 
to produce a continuous, pinhole-free 
corrosion - resistant surface. Thick. 
nesses of platinum cladding are dis. 
cussed; electrochemical, electron tube 
and other applications are described 
and illustrated. Baker & Co., Inc. 


ircle No. 78, Reader Inquiry Facility, page 24) 


TRANSFORMERS-—Typical of man- 
ufacturers custom-design transformers 
are the variety of models designed to 
satisfy JAN-T-27 or MIL-T-27. Rep. 
resentative industrial models, shown 
in an illustrated brochure, are tape- 
recorder and a_ vacuum-tube-tester 
power transformer, as well as a 
power transformer for temperature 
control equipment. As an aid for the 
design engineer, a check list is pro- 
vided containing transformer char- 
acteristics for a variety of types. Gen- 
eral Transformer Co. 

rcle No. 79, Reader Inquiry Facility, page 241 


WELDING ALUMINUM - ITllus- 
trated 176-page book discusses all 
practical methods for welding alumi- 
num. Discussed are the selection of 
welding method, performance of 
welds, welding of aluminum castings, 
and control of welding quality. One 
section of the book is devoted to the 
performance of aluminum welds, 
based on manufacturers research fa- 
cilities in testing weld performances. 
Thirty-two tables provide data on the 
physical properties of Alcoa alloys, 
alloy compositions and_ strength of 
certain type welds. Aluminum Com- 
pany of America. 

Circle No. 80, Reader Inquiry Facility, page 241 


ELECTRICAL INSULATION—Data 
are provided in a 32-page illustrated 
catalog on cords and twines, woven 
tapes, tubings and sleevings, mica 
plates, and slot wedges. Also de- 
scribed are varnishes, solvents, paper, 
vulcanized fibre, slot insulation and 
fibre washers. Additional pages de- 
scribe varnished fabrics, pressure-sen- 
sitive tapes, and Class H silicone m- 
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Crouse-Hinds Dust-Tight CONDULETS 

installed on an automatic checkweighing 

machine for 20 m. m. ammunition — ina 
Class !! Hazardous Location. 


Machines that operate in locations where combustible dust may be 
present must have electrical installations that meet the requirements 
of the National Electrical Code. This gives you protection against 
disastrous explosions and fires and assures uninterrupted service. 

For nearly fifty years Crouse-Hinds has manufactured CONDULET 
electrical equipment of the highest quality, designed to meet Under- 
writers’ Laboratories standards for both ordinary and hazardous 
locations. 

If your machines operate in any hazardous location — atmospheres 
containing flammable gases, vapors, dusts, or flyings — take advantage 
of Crouse-Hinds offer to send you a FREE copy of Bulletin 2655. It 
contains a complete copy of the Articles in the National Electrical Code 
pertaining to hazardous locations, with many useful tables, diagrams, 
photographs, and suggestions for selecting the correct equipment to 
meet these Code requirements. 

Send for your copy of this valuable reference bulletin today! 


*CONDULET is a coined word registered in the U.S. Patent Office. 
lt designates a product made only by the Crouse-Hinds Company. 
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sulating materials. A table of cont 
and an alphabetical product indes an 
provided. Insulation Manuf - 
. 7 ac 
| Corp. turers 
| Circle No. 81, Reader Inquiry Facility page 24 


Quality Pliers. 222 


germanium diodes, designed with a 
. 
DESIGNED 


special taper indicating direction of 
current flow, are described in a 2. 
bulletin listing applications and 7 
senting ratings and specifications in 
tabular form. International Resistance 
Co. 

rcle No. 82, Reader Inquiry 







SPE CIALEY 


Facility, page 24). 


| TETRODE TRANSISTORS — Tet. 
| rode grown junction transistors suit: 


FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


ready for work. All are hammer 
forged fromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality ‘“‘since 1857.” 


able for use in audio amplifier au 
tomatic gain control circuits are 
described in a preliminary 2-page 
data sheet. The germanium, hermet. 
ically sealed units have two base layer 
connections allowing introduction of 





feedback. Amplification factor (Alpha) 
| of the tetrode through the amplifier 
| section is 0.95 or better. Texas In. 
struments, Inc. 

ircle No. 83, Reader Inquiry Facility 


LONG NOSE PLIER 
307-5-Yel —Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 






OBLIQUE CUTTING 
PLIER — 210-51 — For 
cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 
or 6-inch sizes. 




























, page 24] 


TEXTILE HYDRAULIC CON. 
TROLS—Hydraulic power and cop- 
trol equipment for textile machinery, 
described in a 12-page catalog, fea- 
tures simplicity of construction, auto- 
matic overload protection, low power 
requirement, and other advantages, 
Data are provided on variable speed 
hydraulic transmissions, integral hy- 
| draulic transmissions, standard con- 
trol assemblies, and _ piston - type 
pumps and motors. Also covered are 
standard and _ custom-built power 
units. Vickers, Inc. 
ircle No. 84, Reader Inquiry Facility, page 24] 





CHAIN NOSE PLIER 
317-SL—A full inch 
smaller than standard 
pattern. Has a very fine 
knur! that will not dam- 
ege soft wire. Also 
available with- 
out knurl. 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5—Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 
against cutting surface. 


NICKEL SILVER, PHOSPHOR 
BRONZE-—Technical data book, con- 
taining 42-pages, discusses nickel sil- 
ver and phosphor bronze alloys and 
their properties and provides informa- 
Ny. tion on their composition and temper 
ACS helpful in selecting the proper alloy. 
Y | Data are provided on rod and fiat 
| wire, as well as on bending and form- 
ing strip, annealing and cleaning, and 
the) standard industry tolerances. Graphs 
J and other illustrations are included. 
The Seymour Manufacturing Co. 
rcle No. 85, Reader Inquiry Facility, page 241 


TRANSVERSE END 
CUTTING PLIER 

204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
tvutters are too bulky. 
Gives a clean, flush cut 











PRINTED CIRCUIT 
PLIER 052-1—Special 
knives shear and crimp 
wire in one operation. 
Crimped wire holds 
loose parts in position 
for dip soldering. 
Knives face operator 
for visual inspection. 
Ask for Bulletin 753. 










This Klein Pocket Tool 
Guide gives full infor- 
mation on alltypesand 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


ASK YOUR SUPPLIER 
DEPOSITED CARBON RESISTORS 


—Line of precision deposited carbon 
resistors, with 1 per cent resistance 
tolerance, are described in a 6-page 
technical data bulletin. Three new 
sizes available have power ratings 
from % to 2 watts and _ resistance 
values from 10 ohms to 100 megohms. 
Provided are performance test results, 
electrical and mechanical character- 


Foreign Distributor: 
International Standard 
Electric Corp., 


7 New York 
"Since 1857" o 


fy i ea PaaTy s 


3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS 
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When you come to us for advice on your 


! plastic molding needs, we'll give it to you 
| ut Our ca rd S straight. Our full house* of the latest, 
Qe most modern molding machinery is your ace in the 


on the table... 


hole to beat increased competition. When 
the chips are down, it pays to have 

Aico as a partner. Let’s arrange a friendly 
get-together and talk it over. 


when bidding for your Drop us a line today 
molded plastics orders 


AUGUST 1954 


AMERICAN INSULATOR 


Since 1916 
had FREEDOM, PA. 





including engineering counsel, mold making, trans- 


_ fer, compression, injection and cold molding plus 
moldin Service the molding of reinforced plastics. With this array 
of services, Aico is in a position to make un- 


biased recommendations to your best advantage. 


235 










SIAR. 


without BEAKE DKA 


SIOP KO SM 


WITH STAR-KIMBLE BRAKEMOTORS 


Time from full speed to standstill can be as short as one-fifth of a 
second with a Star-Kimble Brakemotor — the extra-large brakelining 


area makes possible these extra-fast stops of motor and connected load. 


Starting of the motor is fast and smooth, too. The small air gap results 
in instantaneous release of the brake when the motor current is switched 
on. No brake drag to impede acceleration. 


These cycles of split-second stops and smooth starts can be repeated 
millions of times — that’s proved by the experience of user after user 
of Star-Kimble motors, even in the severest types of service. In 
reversing service, a Brakemotor can make four times as many starts a 


minute as a motor which is reversed by plugging. 


Every Star-Kimble Brakemotor is an integral, space-saving unit — with 
motor and brake designed and built together to work together. A single 
manufacturer — undivided responsibility. 







For the full story, write for Bulletin B-501-A 


MOTOR DIVISION OF 
JEHLE PRINTING PRESS AND MFG. CO. 


206 Bloomfield Ave. 


QUICKLY SMOOTLL 


WN WA 


TAR-KIMBLE 














istics, material and Constructig 
tails, and protective finishes 


enclosures available. Campbell] Ind 
tries, Inc. Us- 


Circle No. 86, Ré 


n de. 


juiry F Acility, 


Done 24 
Page 24) 


ELECTROMECHANICAL DE 
VICES—Typical special-ordey ae 
sion electrical, electro-mechanics} ee 
electronic devices designed and te 
factured by manufacturer are is 
trated and briefly discussed pi 
16-page booklet. Included are pel 
erometers, shunts, remote control : 
tems, as well as a current control - 
and_ testers. Company facilities are 
shown and typical products and sery. 
ices listed. Ram Meter, Inc. 

rcle No. 87, Reader Inquiry Facility, Page 24) 
BLOWERS-—Lightweight line of 19 
Model U blowers, suitable for elec. 
tronic, instrument and light industria] 
applications, are described in an jL 
lustrated 4-page pamphlet. Deg 
features include an integral air flow 
interlock switch, inlet and outlet 
adaptors, nylon-insulated motors and 
other features. Ratings range up to 
1000 cfm. Rotron Manufacturing Qo, 
Inc. 
Circle No. 88, Read quiry Facility, page 241. 
SELF - EXTINGISHING  POLYES. 
TER RESIN—Engineering data sheet 
provides information on Laminac 
4147, a styrene-base polyester resin 
having both light stability and self. 
extinguishing properties. —_ Physical 
properties of the cured resin are com- 
parable with those of standard poly- 
ester resins. The self-extinguishing 
properties are maintained even after 
long exposure at 150 F. American 
Cyanamid Co. 
Circle No. 89, Reader quiry Facility, page 24) 


MINIATURE ELECTRIC RESOL- 
VER — Two-page bulletin describes 
Size 15 Telesyn resolver that con- 
tinuously performs trigonometric oper- 
ations involving resolution of input 
voltages into sine and cosine com- 
ponents. Weighing 5 oz, resolver has 
applications in contro] systems, com- 
puters and data transmission, Con- 
struction, function, and availability of 
three models are discussed. Ford In- 
strument Co., Div. of The Sperry 
Corp. 


rcle No. 90, F ity, page 241 


PHOTOTRANSISTOR — Type 800 
Phototransistor, described in a tenta- 
tive data sheet, is a hermetically 
sealed n-p-n grown junction germa- 
nium photosensitive unit. It is said 
to perform the same functions as 4 
phototube, with the added advan- 
tages of higher directional sensitivity 


Bloomfield, N. J. 


and reduced power demand. Mechan- 
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Camcas COLD-FLO)W 


SKINS THE COST CAT 
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(amcar SCREW & MFG. CORP. 


ROCKFORD, ILLINOIS 
TELEPHONE 5-9451 TELETYPE RK-8653 
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SIMPLE or COMPLEX... 


Special Rome Syathinol® 901 


HOOK-UP WIRE—8 MIL WALL 
with nylon jacket overall. 


CONDUCTOR 








ROME CABLE CORPORATION 


Look to. 


X 





ROME SYNTHINOL 
INSULATED CABLE 


ome 


for your special cable requirements 


RADIO AND ELECTRONIC 
HOOK-UP WIRES 


Rome manufactures commercial type hook-up wires with 
three standard insulations. 


ROME HI-TEMP_.. rubber insulation with exceptionally 
high resistance to heat and moisture. Underwriters’ ap- 
proved for 75° C. 
ROME SYNTHINOL_.. polyviny! chloride thermoplastic 
compound, highly resistant to acids, oils, alkalies, mois- 
ture and flame. Underwriters’ approved for 80° C. 
ROME SYNTHINOL 901 —.1Hers all the advantages of Rome 
Synthinol plus higher resistance to heat deformation, 
baking embrittlement, shrinkage and cracking; also im- 
proved solderability. Underwriters’ approved for 105° C. 
Available in sizes 24 AWG to 16 AWG for 300 and 
600 volt ratings (Rome Synthinol sizes 18 AWG to 14 
AWG for 1000 volts), plain or with outer covering. 


Designing and manufacturing special wires 
and cables to meet the most exacting require- 
ments of electronic and other electrical equip- 
ment manufacturers is a specialty with Rome 
Cable. Perhaps your specifications call for a 
complex product like the 136 conductor cable, 
illustrated above, for electronic computers, Or 
you may require something as simple as the 
single conductor, space-saving hook-up wire, 
with an 8 mil wall. Regardless, Rome has the 
technical skill, engineering experience and 
plant facilities to offer the exact cable for your 
particular need. 

Rome also produces a wide range of com- 
mercial type hook-up wires, television camera 
cables, intercommunication cables and radio 
frequency transmission line. All can be manv- 
factured for exceptionally low dielectric losses 
at all frequencies, high heat resistance and 
conductivity. For special cables, it pays to go 
to cable specialists. Make Rome your source 
for special cables. For complete information, 
send the coupon below. 


It Costs Less to Buy the Best 


pens aes a eine on Electronic Wiring R e M 3 ¢ an 33 al 's at Ge 
_ Soe 
Company ROME NEW YORK 4» 
ane % 

City . Oita oie TORRANCE CALIFORNIA me® 
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| and electrical data are provided 
se curves and application data in- 
i ded. Texas Instruments Inc. 

a No. 91, Reader Inquiry Facility, page 24] 
CONTROL PANELS—Control panels 
for use with motor controls, machine 
tools, plastics machinery | and other 
equipment are described in a 4-page 
bulletin showing 27 typical panels 
and the companies for which they 
were engineered. Fabrication of pan- 
els is shown and availability of JIC 
panels mentioned. Representative ap- 
plications are listed. Richardson Scale 
Co. 


Circle No. 92, Reader Inquiry Facility, page 241 


FLOW CONTROL VALVES — Ad- 
justable flow control valves for ma- 
chine-tool and welding-machine oil 
hydraulic systems are described in an 
illustrated 4-page brochure. Available 
are models for 4, %, %4, and 1% in. 
standard pipe sizes, providing adjust- 
able metered flow capacities from 5 
cu in. per min to 65 gal per min. 
Included are flow control circuits, 
performance curves, specifications, 
and other data. Vickers Inc. 

Circle No. 93, Reader Inquiry Facility 


THERMOSTAT METAL-—Six-page 
bulletin describes thermostat metal 
strip, as well as fabricated bimetal 
elements, for use in appliance, instru- 
ment, heating, and other equipment. 
The thermostat metal is a_bimetal 
composed of layers of equal thick- 
nesses of Invar (36 per cent nickel- 
iron alloy) as the low-expansive la- 
mina, and a_ nickel-chromium-iron 
alloy for the high-expansive compo- 
nent having a nominal composition of 
22 per cent nickel, 3 per cent chro- 
mium and the remainder, iron. Amer- 
ican Silver Co., Inc. 

Circle No. 94, Reader Inquiry Facility, page 241 


ELECTRIC CONTACT SELECTOR 
-Electrical contact rivet selector, in 
slide chart form, indicates optimum 
dimensions for either solid or com- 
posite electrical contact rivets. For a 
given rivet head diameter, data are 
provided on maximum and minimum 
dimensions for thickness, shank diam- 
eter, and shank length. When designs 
are kept within dimensions and tol- 
erances indicated in the chart, the 
rivets can be produced on automatic 


heading machines. Fansteel Metal- 
lurgical Corp. 
Circle Ne. 95, Reader Inquiry Facility page 24] 


PROCESS TIMER—Described in an 
illustrated 8-page brochure is the 
Type TSA-18 process timer, available 
in a single- or two-circuit model. Pro- 
viding adjustable time-delay and/or 
(Continued on page 246) 
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YOUR EQUIPMENT: 


TP SIMPLEST, MOST COMPACT 


AMPERITE 
Ea i FE iE VAS 


aay 


Provide delays ranging trom 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


© Hermetically sealed. Not affected by altitude, mois- 
(Zam) ture, or other climate changes. 
} 
: S ai 
i 4 | closed. 


@ Circuits: SPST only—normally open or normally 

4 | Amperite Thermostatic Delay Relays are compen- 
| sated for ambient temperature changes from —55° to 
+70°C. Heaters consume approximately 2 W. and may 


be operated continuously. The units are most compact, 
rugged, explosion-proof, long-lived, and — inexpensive! 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 






i 


ee 
DELAY | 






$ 


ee 


MINIATURE 


TON Te 


. Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C. 
Pulsating Current. 


® Hermetically sealed, light, compact, and most inexpensive. 






STANDARD 


4 


het ae 


M2 Te ad 


Vaasc 


Maximum Wattage Dissipation: T64L—SW. T9—10W. 





Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 
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EDITORIAL REPRINTS 


How To Get Them 


As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELecrricAL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


REPRINTS NOW AVAILABLE 


Designing for Resistance to Shock and 
Vibration—Parts I and II, July and 
August 1954, 12 pages. Detailed 
analysis of causes of shock and vi- 
bration damage as derived from a 
Naval Research Laboratory evalua- 
tion program, plus specific design 
recommendations. (112) 


Boolean Algebra—New Tool for Cir- 
cuit Designers, August 1954, 4 
pages. Explanation of the funda- 
mentals of a mathematical ap- 
proach to the design of complex 
electrical control circuits, including 
an example of its: application to a 
basic circuit. (115) 


Cathode Followers as Control Ele- 
ments, August 1954, 8 pages. Oper- 
ation of the cathode-loaded am- 
plifier is described and compared 
with that of conventional plate- 
loaded amplifier. Also discussed are 
industrial control] applications fea- 
turing the cathode follower. (120) 


Symposium on Branch Circuit Protec- _ 


tion of Multi-Motor Machines, July 
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numbers indicating the reprints de- 
sired and then mail the card to the 
undersigned. R. I. F. postcards will be 
processed by the publisher only if all 
information requested is given and is 
clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 


1954, 12 pages. The viewpoints of 
five leading engineers on present 
and proposed NEC and JIC re- 
quirements covering overcurrent 
protection for branch circuits of 
multi-motor industrial equipment. 


(116) 


Automatic Production for Electronics, 
July 1954, 12 pages. Review of fab- 
rication techniques and discussion 
of some basic design factors. (121) 


Designing Wiring Diagrams for Elec- 
tro-Hydraulic Controls, July 1954, 
8 pages. Explanation of a logical 
procedure to be followed in the de- 
velopment of electrical circuits for 
controlling the operation of hydrau- 
lic systems. (128) 


Recent Developments in Wire-Wound 
Resistors, June 1954, 8 pages. Cor- 
rosion resistance of sealed and un- 
sealed wire-wound resistors, both 
precision and power types, com- 
pared. Epoxy resin sealed resistors 
and “cast” resistors described. (125) 


Carbon Brushes for Electrical Ma- 
chines, May and June 1954, 16 
pages. Broad survey of ‘current 


Cost of 

Single Subject Reprints 
No. of Number of Pages 
Reprints 4-12 16-32 
1 Gratis Gratis 
5 $2.00 $ 3.75 
10 3.50 6.00 
25 7.50 12.50 


SNe a —_———_.., 


immediately following the single arti- 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N. Y. 


practice in brush applications re- 
lates design factors to operating 
conditions on motor and generator 
commutators and slip rings. (126) 


Your Product — How Small? How 
Light? How Compact? June 1954, 
20-page special staff report. Re- 
sults of extensive field survey of 
design trends and requirements in 
the reduction of weight, size and 
volume in diverse products. Mate- 
rials, components, and fabrication 
methods are discussed. (127) 


Mercury-Arc Electronic Drive for 30- 
50 Hp, June 1954, 12 pages. De- 
sign and performance characteris- 
tics of an adjustable-speed drive 
incorporating the newly developed 
single-anode Xatron tube are ex- 
plained in detail. This drive fills the 
gap between the smaller thyratron 
drives and high-power mercury-arc 
of m-g systems. (110) 


Combined JIC - NMTBA Electrical 
Standards, May 1954, 16 pages. A 
composite of the Joint Industry 
Conference Electrical Standards for 


(Continued on page 242) 
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ICC trical 
\lanufacturing 


ers may ‘avail themselves of 
Eeceoveniont prepaid postcard 
method of communicating with the 
ublisher when desiring informa- 
tion regarding what has been men- 
tioned, described, or offered in the 
editorial or advertising pages of this 


issue. 

‘ Simply circle the numbers on a 
card corresponding to the 
numbers ap ce levy items pub- 
lished in the following editorial 


departments: 


New Components 
& Materials 
Page 154 


Current review of all new mate- 
rials, metals, parts and equipment 
that become component parts of 
the finished product. 


Literature for the Asking 


Page 228 
Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 


engaged in the design engineering 
of products. 


Editorial Article 
Reprints . 

Page 240 
A complete listing of those editorial 
feature articles published in this 


and past issues that are available in 
reprint form for filing. 


Advertised Products 


tised, 

Only those cards can be processed 
that are letely filled out and 
or typewritten. This 
good only until September 30, 
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Reader Inquiry Facility: continued 


Industrial Equipment, 


r 

E 

March 1953, and the Nationa 

FIRST CLASS chine Tool Builders’ \ 
PERMIT NO. 45 Electrical Standards, adopted ‘i. ‘ 
SEC, 34.9. P.L. & R. uary 1954. (140) | 


NEW YORK, N. Y. 





Dielectric Strength of Solid Insulatig | Ma 
May 1954, 12 pages. Regulis a | 
tests made at frequencies from 6) 
cps to 100 mc on 22 materials, both 
ceramic and plastics, are inter. 
preted in relation to design require. 


| 
ments, (129) | a 
Relay Standards and Reliability, May 


BUSINESS REPLY CARD 
Me Postage Stamp Necessary if mailed in the United States 


POSTAGE WILL. BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK 20, N. Y. 


1954, 12 pages. Summary digei of 
papers presented before the Seo. 
ond symposium on Electro-Mag. 
netic Relays, sponsored by 

homa A. & M. College. (124) 


Design of Graphic Control 
April 1954, 17 pages. The essential 
elements of and principal inst. Ne 
ments and other components enter. : 
ing into complex centralized proces 
FIRST CLASS control panel boards are described 
PERMIT NO. 45 and illustrated in great detail. (114) 
SEC. 34.9. P.L. & FR 
NEW YORK, N. Y. ' Electro - Hydraulic Servo 
April 1954, 12 pages. The desig — Al 
criteria of fast, accurate closed-loop 
control circuits for machine toos — 
using electrical sensing and hydrav. 
lic actuation for high inertia loads, 
(111) 


; Arcing Performance of Plastics Insv- 
lation, April 1954, 8 pages. Results 
of tests on various plastics. dielec- 
trics made at Boeing Airplane Co. 
indicate what materials used in 
electrical component design will not 
sustain an arc under aircraft oper 
ating conditions. (118) p 





BUSINESS REPLY CARD | 
No Postoge Stamp Necessary if mailed in the Untied States, 
POSTAGE WILL BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK ‘20, N. Y. 


_ Human Engineering in Control Sy 
' tems, March 1954, 12 pages. Re 
| view of fundamental principles and 
FIRST CLASS | considerations in the man-machine 
PERMIT NO. 45 relationship; case histories. (182) 
SEC, 34.9, P.L. & R. : 
NEW YORK, N. Y. | Wide Speed Range Electrical Drives, 
| March 1954, 8 pages. Available 
' commercial types analyzed as to 
basic system, power, speed range 
' and regulation; performance chat- 
_ acteristics, advantages and limite- . 
tions are tabulated. (183) 





BUSINESS REPLY CARD 
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Silicone Rubber as Electrical Insult 
tion, February 1954, 12 pages. Ap 
plications for sheet, tape, and e& 
trusions for cable and wire in me 
tors, transformers and 
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report of corona tests showing ex- 
ceptional resistance. (134) 


Reference-Voltage Circuits for Auto- 
matic Controls, January 1954, ‘8 
pages. Survey of methods and cir- 
cuits providing a constant reference 
potential under variations in input 
voltage and output loads; includes 
electronic circuits, glow tubes and 
magnetic circuits. (135) 


Magnesium Castings, December 1953, 
8 pages. Review of properties of 
alloys suitable for sand castings, 

rmanent mold and die casting; 
production methods and typical ap- 
plications. (137) 


Direct - Indicating Recording Instru- 
ments, November, December 1953, 
16 pages. Combined reprint of 
two-part article covers applications 
and functional requirements, and 
design elements and operating prin- 
ciples; for engineering testing use, 
as well as integral components of 
electrical products. (119) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 
histories show effective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve performance. (117) 


Aluminum Castings Alloys, August 
1953, 8 pages. Composition, found- 
ry considerations and properties of 
lightweight alloys suitable for sand, 
permanent mold or die castings. 


(129) 


Multiple 
Reprints 


Printed Circuits, 71 pages, Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
sik screen printing of radio cir- 
cuit elements on ceramic plates. 
Other processes described include 
stamped wiring, and sprayed metal, 
plated and etched circuits and as- 
sociated assembly methods. For an- 
notated list of articles see page 332 
of the June 1954 issue. $2.00 


Automatic Production, 72 pages. 
Multiple Reprint No. 7. Selection 
of 12 articles published since 1948 
giving detailed data on automatic 
production systems, work handling 
methods, monitoring controls, auto- 
mation, tape-controlled machines 
and other related developments. An 
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ALNICO 5Cb* has-5.70 
million energy product nominal 


A new permanent magnet alloy 
—with the highest energy product 
of any Alnico—has been devel- 
oped by Thomas & Skinner re- 
search engineers. With an energy 
product of 5.70 x 10° Bd Hd nom- 
inal, the new alloy —5Cb—has a 
residual flux density of 13,300 and 


a coercive force of 650. 
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Composition of new Alnico 5Cb 
includes aluminum, cobalt, cop- 
per and iron (like other Alnico 
grades )—plus T&S-added colum- 
It is the addition of this 


relatively rare element that gives 


bium. 


Alnico 5Cb the stability necessary 
to provide consistently high mag- 


netic values. 
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BxH MILLION 


Graph shows typical demagnetization and energy product curve of new T&S 
Alnico 5Cb. This new alloy offers an energy product of 5.70 million nominal, and 
through the addition of columbium has greater stability with consistently high 


magnetic values. 


Applicable to all designs now 
utilizing the magnetic properties 
of any Alnico grade, Alnico 5Cb 
adds the advantage of increased 
gap flux density. Immediate bene- 
fit to present meter and motor 
applications, for example, is cor- 


responding increase in torque. 


Whatever your design problem 
—microphones, meters, klystrons, 
radar, magnetic pickups, speakers 


—the answer may be the new 


*PAT. PEND. 


T&S Alnico 5Cb. For detailed in- 
formation, write today for Bulle- 
tin 1253. 


Specialists in Magnetic Materials 


WE RSNY CI a 


STEEL PRODUCTS COMPANY, INC. 





1114 EAST 23rd 
INDIANAPOLIS, INDIANA 
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The Case of the 


sotveo BY WATLOW EeLectRIC HEAT 
Eco 


Certain bacteria (the amerobes) cannot exist in free oxygen. 
Because they are useful in research, they are 
cultivated in a Brewer Amerobic Jar which 

makes use of hydrogen or illuminating gas to 
eliminate free oxygen. 


The Solution: 


Watlow designed a special cartridge unit 
sealed in a 34” brass tube with a pipe thread 
and male plug, operating at 115v, 25w, and 
measuring 5” overall. When heated, it acti- 
vates a platinised catalyst which causes the 
hydrogen to combine with the free oxygen 
to form hot water. The “bugs” are then free 
to live and reproduce in warm, comfortable 
“no-oxygen” surroundings. 








Watlow solves unusual electric heating problems every day. What is your 
heating problem? 







Since 1922 — Designers and Manv- 
facturers of Electric Heating Units 
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SAINT LOUIS 14, MO. 


HOT PLATES IMMERSION BAND CARTRIDGE 
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annotated list of conte 


, — nts wa 
lished in Febru S Pu. 


ary 1954, Page 324 

$2.00 
Applying Magnetic Amplifiers + 
pages. Multiple Reprint No. ° 
Second edition of this yo - 
booklet has been expanded tt 
clude four recent feature an 
in addition to the series by D es 
hoefer and Krummenacher, Face 
annotated list of contents see - 
uary 1954, page 286, $2.09 





Designing Servomechanism § 
| 96 pages. Multiple Reprint No 8 
Thirteen feature articles or related 
phases of design of feedback con. 
trol or servo systems and seryo a 
plications, including the series of 
four articles by Herst. For a com. 
plete list of the contents of this 
booklet see April 1954, page 358 

$2.50 


Engineering Testing as a Design Tool, 
76 pages. Multiple Reprint No, 4 
Twelve articles in a planned pro. 
gram covering instrumentation ag 
function of product development: 
environmental testing, sound ang 
vibration, measuring non-sinusoidal 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed pho. 
tography. $2.50 


ystems, 


Electro-Hydraulic Control, 56 pages, 
Multiple Reprint No. 6. Series of 
feature articles published in a con. 
tinuing editorial program discuss. 
ing significant steps in the develop. 
ment of integrated electrical and 
hydraulic control systems. For an 
annotated list of the 10 articles in 
this booklet see January 1954, page 


had 


ali. $1.50 


Multiple Reprints at 
Quantity Prices 


Since handling expense is a signifi 
cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders makes possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fo: 
lowing prices per copy apply: 


Quantity 

Title 5 & 
Electro Hydraulic Control 1.00 0.85 
Servo System Design 1.25 1.00 
Magnetic Amplifiers 1.35 1.10 
Automatic Production 1.35 1.10 
Engineering Testing 1.50 1.2 
Printed Circuits 1.35 1.10 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company. Ordets 
can be accepted only when accomr 
panied by payment. 
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Core Performance ? 





Are you ready for a revolutionary concept to meet your specifications, and sold at 
in the electrical and electronic industry— standard prices; these Cores mean truly 
the Magnetics, Inc. “Performance-Guar- economical production of high permea- 
antee” on Tape Wound Cores. Guaranteed bility magnetic devices in your plant. 


TABLE A 
BASIC PHYSICAL 
COMMON MAGN 


CONSTANTS OF 
NETIC MATERIALS 


Dens. 
“al Resistivity < = 
Density = . 


Grain 
- Rf é Other Structure Gausses 


ee 


Name 3700 57 420 8.72 1 
4 Mo “random” 8, 500 8.3 1 
Wy Mu 80 79 WW “random” 16,000 45 500 8.25 


oe : . oriented ee = 
Magnesil y 


50 700 7.65 
7 3Si oriented 


BLE B 
” TRADE NAMES OF SIMILAR MATERIALS 1 
| | 
Mu 80 48 Alloy Orthonol Magnes! 

= Oriented T 

79 Permalloy Carpenter 49 Orthonik aah 1 
¥ il Allegheny 4750 Permeron mee 
“ore nik Deltamax 
— = Hypernik V Silectron 1 





Typical of the unusual scope of the material contained 
in Catalog TWC-100 are Tables A and B, reproduced from 
Page 4 of “Performance-Guaranteed Tape Wound Cores.” 


ALGUST 1954 


A wealth of new and unusual material on Tape Wound Cores 
is available to you in Catalog TWC-100, “Performance-Guaran- 
teed Tape Wound Cores.” Tables A and B of the catalog, repro- 
duced on this page, present a striking illustration of material 
not to be found compiled together elsewhere. 


te 1 GET THE COMPLETE STORY 


Data and descriptive details on high permeability materials... 
factory core matching ... free engineering design services .. . 
pages of characteristic graphs and tables . . . are yours for the 
asking. Simply write on your company letterhead. 


fe at af 
MAGNETICS inc. 


—_ Jf | 


DEPT. M-7; BUTLER, PENNSYLVANIA 
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(Continued from page 239) 


closing of contacts, timer can be 
for automatic control and othe 
plications. Setting accuracy jg i 
cent of full scale; repeat accura 
per cent of full scale. Connection fi 
| _ a typical applications ana 
other illustrations are inc 
| eral Electric Co. nce’. 
ircle No. 96, Recder Inquiry Facility, Page 24] 
SWITCHES FOR INDUSTRY-fp, 
| titled “Switches for Industry,” 99. 
| page catalog covers 22 families of 
| switches, describing 258 diff 
| switches, actuators and enclosall 
Among the snap-action a-c and de 
| switches described are: heavy-dil 
| limit types, splash-proof and explo- 
sion-proof models, high-capacity ep. 
| closed switches, as well as ¢ 


5 switch assemblies, maintained-contagt 
You don’t pay EXTRA | basic switches and others Mig 
SA TTS 


Switch Div. of Minneapoli 
] apolis-Honey. 
for the EXTRA FINE PRECISION of {o.oo j 
G | Circle No. 97, Reader Inquiry Facility, page 24]. 


eC 

Ps —-, ELECTRIC EQUIPMENT DESIGN 
§ —Electrical equipment design for haz. 
ardous locations is the subject of a 
revised 16-page bulletin, No, 2660, 
Text and illustrations are used to de. 
scribe explosion pressure dynamics 
and to show why explosion-proof con- 
trol boards, receptacles and lighting 
| fixtures are necessary for safe opera- 
| tion at Class I (explosive gases or 
| vapors) or Class IT (combustible dusts} 
| locations. Testing of explosion-proof 
| devices by Underwriters’ Labora 
| tories, Inc., is described and motor 

controller Condulets, and __ similar 


components are shown. Crouse-Hinds 
Co. 
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WHY PAY THE PRICE OF PRECISION 
AND THEN NOT GET IT? 


SWITCH TO “FISCHER TURNED” BRASS NUTS! Save 
when you buy! Save when you use! Held to Class 2 
tolerances, ‘Fischer Turned” Brass Nuts feature 75% full 
threads and are tapped through at 90° to the face... 
they are countersunk on both sides and completely free 
from burrs and grease. 

There is no galling or seizing or off angle seating with 
**Fischer Turned” Brass Nuts. You get precision that 
meets or exceeds AN 340, 341, 345 specifications. Rejec- 
tion and assembly costs are slashed... you produce a 
better product at a lower cost. 


COMPARE PRICE AND PRECISION! Send for samples 





No. 98, Reader ry Facility, page 24 


POLYSTYRENE - FILM CAPACI. 
TORS—Having as their dielectric a 
specially processed polystyrene film, 
Styracon B capacitors, described in 
bulletin No. 250, feature high leak 
age resistance, negligible dielectric 
absorption, high Q and _ extremely 
good capacitance stability. Applica- 
tions include use in precision-timing, 
resonant bridge and _ other circuits. 


ations » standar special size sy ¢ me 
and The —— — oe es ial size nuts you Performance characteristics and other 
ca pres rs F Se ‘| ° . . 
use. There's no obligation. send toda) data are provided. Sprague Electric 
£ fi; i gh £8 e a ver f CoA; 
yt wwe Lelivories. 400/ No. 99, Reader Inquir ty, page 24l 
Aa tha STE WoLitg ol (Cds tGSeo oe 


METAL PROTECTION — Revised 
ACP Check List, lists metal-protective 
and paint-bonding chemicals for steel, 
zinc, aluminum, and other metals 
with industrial applications. Amer: 
can Chemical Paint Co. 

e No. 100, Reader Inquiry Facility, page 24% 


Peo yIy9 a : PRINTED CIRCUIT CONNEC: 
446 Morgan St., Cincinnati 6, Ohio a ; 


TORS—Among the connectors de- 
scribed in an 8-page catalog are card 


OVER A THOUSAND DIFFERENT SPECIAL SIZES are in regular pro- 
duction along with a complete range of standard size nuts. By dealing 
with Fischer you get prompt, worry-free delivery ... your order is 
guaranteed to arrive on or before the promised delivery date. Specify 
and order “Fischer Turned” Brass Nuts for PRECISION, PRICE and 
POSITIVE DELIVERY! 


WESTERN UNION-TFI BELL SYSTEM TELETYPEWRITER-Cl-448-U TELEPHONE WOodburn 1280S ess 
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REFRASIL SLEEVING shown actual size 


4 


ACI- 

Ie a ° 

film, Eee aaa Ala 

1 in f h eT - . RS ne 

eak- ym rey When you specify textile sleeving for critical electrical applications, make 


= certain that it can withstand temperatures up to 2000°F. Refrasil Sleev- 
nely 


et . ing performs under such extremely high temperatures! Be sure that your 
lica- | REFRASIL 8 per) ao P ) 


ing, 1Y HAS ALL 3! sleeving is of high silica content, chemically stable, unaffected by ordinary 
ao acids, and resistant to fire. Refrasil Sleeving has all of these features! lf 
ther 


Wite or call your nearest (777777 ))) representative: your electrical insulation must perform under extremely high temperature 


EASTERN MIDWEST SOUTHWEST or in a corrosive atmosphere, you can depend on Refrasil Sleeving to 
fred W. Muhlenfeld Burnie L. Wedd! Marshall M . . 
G59 Loch Hill Road 3219 West 29th St. 3513 South Drive deliver the protection you need! 
Baltimore 12, Md indianapolis 22, Ind. Fort Worth, Texas j 
Valley 5-3135 Hickory 8685 Webster 2965 


ctric 


For HITCO engineering counsel without obligation, and free sample of 
Refrasil Sleeving, address inquiries to Mr. B. E. Williams, H. I. Thomp- 
son Fiber Glass Co., 1733 Cordova Street, Los Angeles 7, California. 


Hewesented in Conade by RAILWAY & POWER ENGINEERING CORP 


a REFRASIL is available in a variety of physical forms: 
H. |. TAS aa ae WN 


ERECT eae ee Cr. ae 
Telephone REpublic 3-9161 


BULK FIBER BATT CLOTH CORDAGE SLEEVING 
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receptacles (with contacts made ot 
beryllium copper with plating of gold 
over silver) and right-angle terminal 
and contact strips for periphery as- 
sembly of printed circuit cards. Data 
are also provided on terminal and 
contact strips for stack assemblies of 
printed or etched cards and on a fe- 
male mating strip. Units are illus- 
trated and materials and specifications 
described. H!1. H. Buggie, Inc. 

Circle No. 101, Peader Inquiry Facility, page 241 


APPLIANCE SEALING COM- 
POUND-—Albaseal, an asbestos-base 
sealing compound, developed espe- 
cially for use in appliances, is a sub- 
ject of an illustrated 4-page folder. 
Other advantages pointed out in- 
clude: excellent adhesion, permanent 
plasticity, and wide temperature tol- 
erance. Compound may be used with 
metals, glass or plastics or wood, data 
are provided on properties, perform- 
ance, and available sizes. Johns- 
Manville. 

Circle No. 102, Reader Inquiry F ty, page 241 


ULTRASONIC DELAY LINES — 
Solid ultrasonic delay lines are dis- 
cussed in 12-page Technical Bulletin 
54. Theory, performance, circuitry 
and specifications are included. Ap- 
plications in computers and other 
equipment are briefly discussed. An- 
dersen Laboratories, Inc. 

Circle No. 103, Read quir 


PORTABLE TOOL EQUIPMENT— 
Portable too] power lines and lghting 
equipment are discussed in a 12-page 
pamphlet complete with specification 
tables and illustrations. Among othe 
products covered are safety switches. 
receptacles and boxes, lamp sockets 
lamp assemblies and other products 
Case histories are included. Electri- 
cal Connector Div., Joy Manufactur-. 
ing Co. 

Circle No. 104, Reader ry Facility, page 241 


STAINLESS FASTENER SPECIFI- 
CATION CHART-—List of govern- 
ment specifications for stainless steel 
fasteners is provided in a 2-page 
chart. Covered are military, Army- 
Navy, Army-Navy Aeronautical, and 
Navy specifications. In addition the 
chart contains both Army and federal 
specifications. Star Stainless Screw 
Co. 

Circle No. 105, Reader iry Facility. page 24) 





Multiple Reprints 


Each of the six Multiple Reprints 
now available (see reviews on 
page 243) is obtainable at reduced 
cost in quantity. For quantity 
prices and ordering information 
see page 244. 
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Cementable TEFLON. 





Need TEFLON, the finest dielectric, for many purposes? 
Is it a problem to attach this dielectric to desired places 
because rivets, screws, bolts or other usual fastening 
devices cause loss of efficiency, defeating the purpose 
of the dielectric? 

Cementable TEFLON is the answer. 

TEFLON, usually the slipperiest material known, is 
now available with a pure TEFLON porous cementable 
surface on one or both sides (U.S.G. patent pending) 
which receives the cement and permits bonding to 


M _~ 


These discs | illustrate 


smooth and porous cer 


me 


RG NAOT aie eee Smee) bi alucts 
U.S.G. Cementable TErio: 


CAPACITOR PLATES 
have two discs of 
Cementable TEFLON 
on each side of a 


metal disc. 


HIGH VOLTAGE PARTS 
made of Cement 
TEFLON for “unit 
sembly”? of compone 


for electronic devices 


FLUOROCARBON PRODUCTS INC. Division 
CAMDEN 1, NEW JERSE’ 


EE 
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RING 





BOM nt sta 


solves electronic problems 


metal or any other material for which commercial ad- 
hesives are made. 

The resulting bond ranges from 8 to 30 lbs. using 
the 1 in. peel-back test and is actually hundreds of 
pounds per square inch for a vertical pull test, being 
limited only by the cement selected. 

It opens the way for many electronic applications, a 
few of which are illustrated below. Write for Bulletin 
No. MI-443. 


PRINTED 
CIRCUITS 


Cementable TEFLON is also applicable to the 
production of printed circuits. Available cements 
clude all of the commercial adhesives and 
KEL-F, approximately equal in dielectric values 
with TEFLON. 


Dielectrics applied 
to selected areas 
MIC] 
and high voltage work. 


 } 


ielding applications of either filled, metallized 


cemented metal combinations of the finest 
electric, conductors or semi-conductors, can be 
plied to chassis areas improving miniaturiza- 


n techniques. 


COMPANY 


FABRICATORS OF du Pont TEFLON, Kellogg KEL-F 
AND OTHER PLASTICS 
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Book 


Reviews 


Heating, Ventilating, Air Condition- 
ing Guide, published by the Amer- 
ican Society of Heating and Ven- 
tilating Engineers, 62 Worth St., 
New York 13. Technical Section, 
1128 pp; Catalog Section, 486 pp: 
$10.00. 


The 1954 edition, the 32nd, of this 
well-known guide contains many re- 
visions and additions which were in- 
fluenced by recent research con- 
ducted by the publishing society, or 
sponsored hy it at leading univer- 
sities. Also, it is the policy to include 
new information supplied by engi- 
neers in the field as soon as its useful- 
ness and reliability can be ascertained. 
An addition in this edition is the 
chapter on residential summer air 
conditioning. This is of particular in- 
terest because of the rapid increase 
in the production of residential room 
air conditioners due to heavy con- 
sumer demand in the last few years. 
Recent developments in the field of 
electric heating, especially on heat 
pumps, contributed to the major 
changes in the chapter on electric 
heating which bring it up-to-date. A 
large psychrometric chart printed in 
two colors and measuring 24 x 32 in. 
is included. 


ASME Handbook: Metals Engineer- 
ing-Design. Ist Edition. Edited by 
Oscar J. Horger. Sponsored by the 
Metals Engineering Handbook 
Board of the American Society of 
Mechanical Engineers. Published 
by McGraw-Hill Book Co., Inc., 
330 West 42nd St., New York 36. 
$10.00. 


A wealth of information of direct 
interest to the design engineer has 
been compiled from many authentic 
sources by a staff of specialists. The 
405-page volume comprises 48 sec- 
tions dealing primarily with design 
functions in metals engineering. 

Part I deals with mechanical prop- 
erties of metals in design, such as high 
temperature considerations, plasticity, 
residual stresses, vibration, wear, im- 
pact and fatigue characteristics. Over 
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FOOD ais a 
BACON 340 
EGGS, FRIED 300 


EGGS, SCRAMBLED 320 
PANCAKES 380 
HAMBURGERS 360 
Ae 340 
POTATOES 320 
aha 380 
veh 1c cithY 
PORK CHOPS 360 
MINUTE STEAK 420 
ens: 360 
FRENCH TOAST 360 
a1] 30 @ le aS, me a 
SEE RECIPE BOOK 







Metal-Cal resists wear 


Metal-Cal resists heat 


Sunbeam choosed 
offetal [al 


The FRYGUIDE on Sunbeam’s new appliance has to stay clear, 
legible and in place under extremes of heat, moisture, and abrasion 
of daily cooking and washing. Metal-Cal meets requirements for 
Sunbeam, as it does for hundreds of America’s finest products. 


Metal-Cal is .003-inch aluminum foil, applied with a pressure- 
sensitive adhesive that bonds to any 
smooth, cohesive surface. The de- 
sign is created in brilliant dyes, ab- 
sorbed and sealed into an anodized 
surface. Metal-Cal gives you bright, 
lasting metal for your nameplates, 
labels, or other marking needs. No 
costly drilling, screws, rivets when 
you use Metal-Cals. 


Representatives in major cities 


C & H Supply Co., 415 E. Beach Ave. 
Metal-Cal, Dept. D-4, inglewood 3, Calif. 








100 pages are devoted to the f 
affecting fatigue, including ty 
stress, their range, surface fig 
fillets, holes, grain flow, shot _ 
ing, cold working, decarby ty 
carburizing, metallic Coatings, riveted 
and bolted joints, and welded aa 
Mechanical factors influenc; 
sion are summarized in snot 
Non-destructive testing is discussed 
also processing considerations in de. 
sign. 

Under “Design Procedures” ar 
covered design practice, design the 
ory and experimental design, The 
only two sections dealing with metal 
properties are those relating to mae. 
nesium and aluminum. ; 

Like most handbooks, the mate. 
rial is boiled down from many sources 
and it brings together significan, 
materials not heretofore correlated 
Although it is an excellent treatise on 
all phases of the subject, the type size 
(smaller than what you are now read- 
ing) would discourage a cover-to. 
cover study. The handbook is prima. 
rily intended to identify “trouble” and 
to suggest cures, and that is all the 
incentive needed to get the reader 
into the text. 


ACtors 


Tization, 


“Industrial Brazing,” by H. R. Booker 
and E. V. Beatson. Published by 
lliffe & Sons, Ltd., Dorset House. 
Stamford St., London S.E.1, Eng. 
land. 344 pages. Price 35 shillings. 


Published last year, this book is 
considered one of the most compre- 
hensive on the subject. The present 
work covers in considerable detail all 
modern brazing methods: torch, fur 
nace, h-f induction, resistance, salt 
bath and dip, while the special con- 
siderations necessary in work on 
aluminum, stainless steels, beryllium 
copper, and vacuum tube construe- 
tion are dealt with separately. In 
addition, a general introduction to 
the processes and the equipment em- 
ployed is followed by a review of 
brazing materials and a summation 
of the factors governing joint design. 
Finally, a chapter discusses problems 
of selecting the most appropriate 
brazing process for various types o 
work and discusses methods of it- 
spection and testing. 

From a designer’s point of view, 
the most important sections deal with 
brazing materials (40 pages) and the 
design and strength of brazed joints 
(30 pages). A chapter is devoted to 
furnace and flux-dip brazing of alumi 
num. Many _ illustrations apply to 
brazing of electrical parts. 
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calls: Preference ! 


Engineering 


FANSTEEL METALLURGICAL CORPORATION, wnosti cHicaco, 


Gas. tere 
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RF LEAKAGE 
ON THE 
DRAWING BOARD 


« » - WHEN YOU DESIGN METEX ELECTRONIC 
WEATHERSTRIPPING INTO YOUR EQUIPMENT 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS 
— AT MAXIMUM OVERALL ECONOMY 


Plan now to take full advantage of 
Metex Electronic Weatherstripping’s 
unusual effectiveness in shielding all 
types of electronic equipment. Because 
it is made of knitted wire mesh, Metex 
Electronic Weatherstripping is both 
conductive and resilient. It assures 
positive metal-to-metal contact be- 
tween all mating surfaces. And being 
resilient it accommodates itself posi- 
tively to surface inequalities. 

In reality, Metex Electronic Weather- 
stripping can do more for you than 
just shield RF leakage. It can cut the 
cost of machining mating surfaces to 
close tolerances. It can eliminate the 
need for extra fasteners and many 
other costly means of making joints 
RF tight. 

Applications in which Metex Electronic 
Weatherstripping has already proved 
its effectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, local oscillators on TV sets, 
dielectric heaters, etc. 

















For detailed 
4 information on 

METEX 
ELECTRONIC 
PRODUCTS, write 
for FREE copy of 
*‘Metex Electronic 
Weatherstrips”’ 
or outline your 
SPECIFIC shielding 
problem — it will 
receive our 
immediate attention. 
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ASTM Meeting Approves 
65 Standards 


Featured by 36 technical sessions, 
at which were presented 110 tech- 
nical papers covering the various as- 
pects of engineering materials, the 
1954 Annual Meeting of the Ameri- 
can Society for Testing Materials, ap- 
proved 65 new specifications and 
tests and acted on revisions for 229 
existing tentatives and standards. 

A total of 109 specifications and 
tests that had been published previ- 
ously as tentative were approved for 
reference to Society letter ballot for 
adoption as standard. All of these 
new and revised standards will be 
published later in the year in the 1954 
Supplement to the Book of ASTM 
Standards. 

Including the 1954 Annual Meet- 
ing actions, there are now about 2120 
ASTM Standards. This compares with 
730 twenty years ago and 1280 ten 
years ago. 

Among the highlights of the Meet- 
ing was a special session held on 
“What Standards Mean to Us,” held 
in the form of a round-table discus- 
sion with formal presentation by a 
panel drawn from industry and gov- 
ernment. 

Two outstanding lectures were pre- 
sented during the Meeting, one on 
“Interpretation of Engineering Data,” 
by Harold F. Dodge, quality results 
engineer and member of the tech- 
nical staff, Bell Telephone Labora- 
tories, Inc., New York; the other by 
Francis M. Howell, chief of the me- 
chanical testing division of the Alumi- 
num Research Laboratories, was on 
“Fatigue of Aluminum.” 


ASME Nominates 
David W. R. Morgan 


At the semiannual meeting of the 
American Society of Mechanical En- 
gineers, David W. R. Morgan was 
nominated to serve as the next presi- 
dent. Mr. Morgan is vice president on 
the headquarters staff of Westing- 
house Electric Corporation. Upon his 
acceptance, after a letter ballot of 
the 38,000 members of the Society, 
Mr. Morgan will be installed at the 
annual meeting in New York later this 
year. 

Mr. Morgan is the second Westing- 
house engineer to be so honored re- 
cently. Alexander G. Monteith, vice 


president of engineering, was in 
stalled recently as president of the 
American Institute of Electrica] En. 
gineers. 

Mr. Morgan has been with West. 
inghouse since 1913, serving in vari. 
ous capacities connected with power 
generating equipment. A member of 
ASME since 1936, he served during 
World War II as chairman of the 
War Production Committee for met. 
ropolitan Philadelphia. From 1995 t) 
1927 he was a member of the Ameri. 
can Standards Association’s Hoover 
Committee on Standardization, Mr 
Morgan is a graduate of Ohio North. 
ern University and has received an 
honorary degree of Doctor of Engi- 
neering from Drexel Institute of Tech. 
nology. 


Glen McDaniel to Continue as 
RETMA President 


At its 30th Anniversary Convention 
in Chicago, the Radio-Electronics- 
Television Manufacturers Association 
re-elected Glen McDaniel as its presi- 
dent. Max F. Balcom, who served as 
president from 1947-49 was elected 
chairman of the association’s board of 
directors. Continuing as engineering 


department director is W. R. GC. 
Baker. 
Mr. Balcom succeeds Robert C. 


Sprague who, upon the conclusion of 
his third term as Board Chairman, 
was awarded the 1954 RETMA Medal 
of Honor for his outstanding contri- 
butions to the advancement of 
RETMA and the radio-TV-electronics 
industry. 

In acceptance, Mr. Sprague said: 

“Our industry has demonstrated 
what it can do in the production of 
home entertainment and military elec- 
tronics equipment. While the volume 
of this business may well continue to 
grow, the opportunity for our great- 
est expansion probably lies in the field 
of industrial and commercial uses of 
electronics and in the gradual devel- 
opment of many electronic [devices] 
for the home and for the family car.” 


Symposium on Radio Propagation 
and Standards 


In conjunction with the official 
dedication of the Boulder (Colorado) 
Laboratories of the National Bureau 
of Standards, a Symposium will be 

(Continued on page 256) 
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- For easier application... 


New ee aha and Quinorgo Composites 
provide high mechanical strength 


Samples of these Johns-Manville purified 


asbestos electrical insulations now 


. available for testing by manufacturers 

: and motor repair shops 

he 

et. Quinterra Type 3-GR is a Class H electrical insula- 
» tion, good for operating temperatures up to 250C. 
" 


It is constructed of a silicone-saturated purified 
asbestos sheet with a backing of smooth, tightly 


th. woven glass cloth. Type 3-GR combines exceptional 
an tensile and tear strength with the highest humidity and 
gi- pyrolysis resistance of any asbestos type insulation. 
h- 


ee ee a ee 


Quinterra Type 5-GR and Type 5-GL are premium 
quality Class B purified asbestos electrical insulations 


ion treated to resist operating temperatures up to 150C. 
cs- Both have exceptional tensile and tear strength, with 
ion lasting dielectric strength. Type 5-GR (duplex) is 
'si- one sheet of Type 5 bonded to one sheet of glass 
. cloth, Type 5-GL (triplex) is one sheet of glass cloth 
- between two sheets of Type 5. 

@ | ee---------- ~------4 
C, Quinorgo No. 4000-GR and No. 4000-GL are 
of economical Class B purified asbestos electrical insu- 
an, lations with exceptional tensile and tear strength and 
dal thermal stability. No. 4000-GR (duplex) is glass 
tri- cloth backed with Quinorgo 4000. No. 4000-GL 


of (triplex) is one sheet of glass cloth between two 


” sheets of Quinorgo 4000. Both are untreated and 
' readily absorb commercial insulating varnishes. 
ted 
| 2------------- -----4 
lec- 
ime 
> to SAMPLES OFFERED WITHOUT CHARGE 
eat These sample folders with description of the elec- 
7 trical and physical properties of Quinterra and 
a Quinorgo composites are available from your 
nl insulation distributor. Or write Johns-Manville on 
an” your company letterhead indicating which type or 
types you desire. Address Johns-Manville, Box 
60, New York 16, N. Y.; In Canada, 199 Bay St., Sadeanae aon 
Toronto 1, Ontario. panacilie cits 
cial 





do) 


. iN Johns=Manville ELECTRICAL INSULATIONS 
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SEALED CONTACT 
RELAY... 


High operating speeds (up 
to 0.8 milliseconds), high 
sensitivity, low contact re- 
sistance and capacitance. 
Long life contacts hermeti- 
cally sealed in glass with 
either vacuum, inert or re- 
ducing gases; unusual space- 
saving construction; single 
and multiple pole types. 

Models available to operate 
under conditions of high 
vibration and acceleration. 
Single or double coil con- 
struction for biased or dif- 
ferential operation. Variety 
of contact ratings available. 
Write for Information. 


or 


\ 





G. M. GIANNINI & CO. INC. 
Electro-Mechanical Division 
EAST ORANGE, NEW JERSEY 
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Calendar of Meetings 


Sept. 1-16—Golden Jubilee Meet- 
ing; International Electrochemical 
Commission (U. S. member, Amer- 
ican Standards Association), Univ. 
of Pennsylvania, Philadelphia. 


Sept. 8-10— Fall Meeting; The 
American Society of Mechanical 
Engineers, Schroeder Hotel, Mil- 
waukee, Wis. 


Sept. 13-25 — First International 
Instrument Congress and Exposi- 
tion; Instrument Society of Amer- 
ica, Philadelphia Museum and Con- 
vention, Hall, Philadelphia. 


Sept. 16-18—General Conference; 
Joint Electron Tube Engineering 
Council, Chalfonte-Haddon Hall, 
Atlantic City, N. J. 


Sept. 21-23—Annual Meeting and 
Exhibition; Society for Experi- 
mental Stress Analysis, held in 
conjunction with the First Inter- 
national Instrument Congress & 
Exposition, Bellevue - Stratford 
Hotel, Philadelphia. 


Sept. 28-30—National Industrial 
Packaging and Materials Handling 
Exposition; Society of Industrial 
Packaging & Materials Handling 
Engineers, Chicago Coliseum, Chi- 
cago. 


Sept. 29-30—Third Conference on 
Industrial Electronics; Professional 
Group of Electronics, IRE, and 
Milton Institute of Industrial Re- 
search. Registration: Dr. J. Wood- 
ford, Carnegie Tech P. O., Pitts- 
burgh 13, Pa. 


Sept. 30-Oct. 1—Fifth Annual 
Meeting; IRE Professional Group 
on Vehicular Communications, Rice 
Hotel, Houston, Texas. 


Oct. 1-2—Annual Meeting; Stand- 
ards Engineers Society, Hotel Had- 
don Hall, Atlantic City, N. J. 


Oct. 4-6—Tenth National Elec- 
tronics Conference, Hotel Sherman, 
Chicago. 


Oct. 5-7—Middle Eastern District 
Meeting; American Institute of 
Electrical Engineers, Abraham 
Lincoln Hotel, Reading, Pa. 


Oct. 11-15—Fall General Meeting: 
American Institute of Electrical 
Engineers, Morrison Hotel, Chi. 
cago. 


Oct. 14-15—National Conference 
on Industrial Hydraulics; Illinois 
Institute of Technology and Ar. 
mour Research Foundation, Shera- 
ton Hotel, Chicago. 


Oct. 18-20—Conference on Elec. 
trical Insulation; National Research 


Council, Pocono Manor Inn, Pocono 
Manor, Pa. 


Oct. 24-27—Semiannual Meeting, 
American Gear Manufacturers 
Association, Edgewater Beach 
Hotel, Chicago. 


Oct. 25-27—Machine Tool Confer- 
ence; Subcommittee on Machine 
Tools, AIEE, General Industry 
Applications Committee, Hotel 
Statler, Detroit. 


Nov. 1-5—Thirty-Sixth National 
Metal Congress and _ Exposition; 
American Society for Metals; Inter- 
national Amphitheatre and Palmer 
House, Chicago, Il. 


Nov. 8-11—Annual Meeting, Na- 
tional Electrical Manufacturers 
Association, Haddon Hall Hotel, 
Atlantic City. 


Nov. 15-17—-Tenth Annual Meet- 
ing; Magnesium Association, Hotel 
Chase, St. Louis, Mo. 


Noy. 18-19—Sixth Annual Elec- 
tronics Conference; Institute of 
Radio Engineers, Kansas City Sec- 
tion, Hotel President, Kansas City, 
Mo. 


Nov. 29-Dec. 2—First Interna- 
tional Automation Exposition; 
244th Regiment Armory, New 
York City. 


Dec. 2-7—Twenty-First National 
Exposition of Power and Mechan- 
ical Engineering; sponsored by 
American Society of Mechanical 
Engineers, Commercial Museum, 
Philadelphia. 
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REPLACING A HUB ON A GEAR . . - Roll- 
pin, self-retained in shaft, is simply 
snapped into molded slot to position 
sintered gear. This application, by 
Ditto Inc., effects major savings in as- 


REPLACING A MACHINED PIN . . . In the 
lubrication pump assembly of the 
Cummins HR-400 diesel engine, two 
Rollpins are used as positioning dow- 
els. Rollpins are self-retaining in pro- 





REPLACING A HEADED PIN . . . In this 
hinge pin application, Rollpin is sim- 
ply and inexpensively driven in place, 
greatly reducing assembly costs. Con- 
stant spring tension holds Rollpin 


sembly. Rollpin’s high shear strength 


duction-drilled holes . . . quick to as- 
js particularly valuable here. 


| 
i 
| 
| 
| stants . 
| firmly in place . . . eliminates loosen- 

semble and easy to remove. ing of hinge due to wear. 

all 

j . : 

i 

S ; 

} p ' 

| ° 

| REPLACING A RIVET... . Rollpin serves 

i 

| 





REPLACING A SET SCREW Paper 
feed rollers are quickly, economically 
pinned to shaft by Rollpins in this of- 
fice machine made by Ditto Inc. Flush 
fit affords neat appearance . . . spring 
tension assures positive, permanent 
positioning of rollers. 


6 more examples of 
assembly-time saving with F& 


FOR DESIGN INFORMATION-—fill out and mail our cou- 
pon. If your plans include applications similar to those on 
this page—or clevis pins, keys, taper pins or stop pins—you 
can’t afford to be without details on how much faster and 


REPLACING A BOLT AND NUT... Rollpins 
act as fasteners and pivots for the link- 
ages in this Miller Electric Welder. 
Rollpins may be used with a free fit 
in outer or inside members depending 
upon product design requirements. 


as guide shaft for spring-loaded elec- 
trical interlock contacts. The Square 
D Company reports that rivet failure 
previously occurred at the clinched 
end under normal operating impact 
and vibration. 








TRADE MARK 


Rollpins are slotted, tubular steel, pressed-fit 
pins with chamfered ends. They drive easily 
into holes drilled to normal tolerances, com- 
pressing as driven. Reaming, tapering, extra 


cheaper Rollpin can do the job. i 
assembly steps are eliminated. Rollpins are 
locked in place by the constant pressure they a aa a ee b 
exert against hole walls. Inserted with an au- r a8 


: ; ; Dept. R6-822, Elastic Stop Nut Corporation of America | 
tomatic press or by hand, Rollpins are readily 2330 Vauxhall Road, Union, New Jersey 


removable with a drift or pin punch—and re- Please send me the following free information 








: | 
usable again and again. on REA attaching Demtanenn | 
: () Rollpin bulletin and sample Rollpins [] AN-ESNA conversion chart 
El . ’ y ‘ i ' [) Elastic Stop Nut Bulletin [] Here is a drawing of our product. 

astic Stop Nuts with the famous red collar Whot fastener do you recommend? 
ON | oN sansa saad << 
are another ESNA* product i ore io 
kirm Ls e = et ieeiaeaaa | 
| Street soaeie ssa bec aginoue sen alia | 
City se ___Zone cole j 

ssa casi ci ei,“ escalate ee 
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Call on 


when you need 


QUALITY, ECONOMY and PROMPT SERVICE 
on Every Order—Large or Small! 


There is never any letdown in Lewis quality or 
service. Your order will be given prompt, effi- 
cient attention regardless of size. You can be 
sure that the springs, wireforms or stampings 
you order will be fairly, economically priced. 
What’s more, Lewis has the extensive, modern 
facilities, the long-experienced engineers and 
skilled production craftsmen to supply you with 
springs, wireforms and stampings tailored to 
your exact needs. 


If you have any tricky or tough problems in- 
volving springs, Lewis’s engineers will be glad 
to help you solve them. Or, if you need large or 
small quantities of standard springs in a hurry 
—just call on Lewis! Send us your drawings, 
specifications or samples today! 


LEWIS SPRING & MANUFACTURING CO. 
2646 W. NORTH AVENUE, CHICAGO 47, ILLINOIS 


PRECISION 






held Sept. 8-11, on Propagat 
Standards, and Problems of the na 
sphere. The meeting is bein — 
sored by the NBS Central sar 
Propagation Laboratory. which 2 
recently transferred from Washin bi 
to Boulder. —— 
Papers will be presented on such 
topics as radio noise, microwave tech 
niques and applications, saicrOn 
standards, high-frequency standards 
radio systems, radio astronomy teat 
spheric radio propagation and w : 
atmosphere physics. rr 
In general, the topics scheduled § 
discussion at the . 


Symposi ' 
closely related to the activities as - 
Central Radio Propagation La 
tory. As the nations primary agency 
for research and coordination of data 
in radio propagation, CRPL analyzes 
and__ disseminates information — op 
propagation conditions _ that aids 
global aviation, all-weather shipping 
and harbor control, and worldwide 
communications. 

The Laboratory is also responsible 
for the development and custody of 
the national primary standards for 
electrical quantities at radio frequen- 
cies. 

In conjunction with the dedication 
a conference will also be held - 
cryogenic engineering Sept. 8-10, 
Sponsor is the NBS-AEC Cryogenic 
Engineering Laboratory. Me 

Information regarding registration 
and reservations may be _ obtained 
from T. N. Gautier at the NBS 


Boulder Laboratories. 


AIEE Meeting Features 
50 Technical Sessions 

The five technical divisions of the 
American Institute of Electrical En- 
gineers will sponsor 50 technical ses- 
sions at the Institute’s Fall General 
Meeting, Morrison Hotel, Chicago, 
Oct. 11-15. Special emphasis will be 
on electrical aspects of air transporta- 
tion, with eight sessions planned on 
the subject. 

The Industry and General Applica- 
tions divisions will sponsor programs 
on electrochemical, chemical, and 
electrothermal applications, feedback 
control systems, general industry ap- 
plications, air transportation and other 
subjects. 


Power Show Moves to 
Philadelphia 

Arrangements have been made for 
the 21st National Exposition of Power 
ind Mechanical Engineering to be 
held at the Commercial Museum in 
Philadelphia, Dec. 2-7. As in recent 
years, the exposition will be held 
under the auspices of the American 





Society of Mechanical Engineers. 
Organization of the Advisory Com- 
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“lI never have 
a bit of trouble 


APPLIANCE WIRES 





with it!” 


Help protect your product’s reputation! 





I's no coincidence that appliances wired with 
permanently-insulated Rockbestos seldom ever 
fail on the job. 


Rockbestos doesn't fit a product to a wire, but 
fits a wire to your product. If analysis shows a 
standard wire won't give complete satisfaction, 


Rockbestos research draws on its many years of 





OAKLAND, CALIFORNIA « SEATTLE 


AUGUST 1954 


ROCKBESTOS pPropuctTs corp. 


NEW HAVEN 4, CONNECTICUT 


NEW YORK « CLEVELAND « DETROIT « CHICAGO 
PITTSBURGH © ST. LOUIS « LOS ANGELES « NEW ORLEANS 


experience — and comes up with a wire that will. 












Perhaps you need a permanently-insulated wire 
to take heat, grease, or flame to mention only a 
few. Call in your nearest Rockbestos representa- 
tive, he’s a specialist in wiring applications, able 
and willing to help you solve the toughest wiring 


problems in the most economical way. 


SY stocxen 
COAST TO COAST 


Standard Rockbestos 
A.V.C. construction (N.E.C. 
types AVA, AVB, etc.) are 
available for immediate 
shipment. Call or write nearest 
branch office. 
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mittee for the Show has been con 
pleted under the continued chairman, 
ship of I. E. Moultrop, ‘ 


: consultin 
engineer, Boston. g 


IEC to Celebrate 
Golden Jubilee in U. S. 


Over 300 delegates from foreign 
countries have registered for the 50th 
anniversary meeting of the Intema. 
tional Electrotechnical Commission 
to be held at the University of Penn. 
sylvania, Philadelphia, Sept. 1.1 
President of the U. S. National Com. 
mittee of IEC is Richard C. 
General Electric Co. 

The Golden Jubilee Meeting of the 
IEC will be the first meeting of the 
organization in the United States 
since 1926. More than 400 American 
delegates are expected to attend. 

Among the topics to be discussed 
in technical committee meetings are: 
Nomenclature, Graphical Symbols. 
Insulating Oils, Insulating Materials. 
Electric Cables, and Wiring Devices. 
Other subjects under consideration 
will include Electron Tubes, Letter 
Symbols, Electric and Magnetic Units, 
and Coordination of Insulation. 

The U. S. National Committee. as 
an arm of the American Standards 
Association, represents the United 
States in the International Electro. 
technical Commission. An American. 
Dr. Harold S. Osborne, formerly chief 
engineer, American Telephone and 
Telegraph Co., is IEC president. 

At present, there are 30 members 
of the International Electrotechnical 
Commission. Its aim is to promote a 
better understanding among the elec- 
trical engineers of the various coun- 
tries by providing common. temi- 
nology and standards. 


Sogge, 


NAFM Installs R. W. Nelson 
as President 


At the Annual Meeting of the Na- 
tional Association of Fan Manufae- 
turers, Inc., held recently at the 
Greenbrier, White Sulphur Springs, 
West Va., R. W. Nelson, vice presi- 
dent, American Air Filter Co., Ine. 
was elected president for the coming 
vear. 


AIEE Plans 
Six-State Conclave 


Reading, Pa., will play host to elec 
trical engineers from six states during 
the Middle Eastern District Meeting 
of the American Institute of Electri- 
cal Engineers, Oct. 5-7. The District 
includes Pennsylvania, Ohio, West 
Virginia, Maryland, Delaware and the 
southern part of New Jersey. 

Planned is a comprehensive tech- 
nical program covering advances 10 
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If you’ve had any bearing problems in electric 
motors, chances are we've had the same ones. 
They’re bound to occur among the 5000 electric 
motors required to operate The Fafnir Bearing 
Company’s five plants. Ranging in size from 
1/20th to 40 horsepower, the ball bearing- 
equipped motors operate under practically every 
type of condition. Some are located in air-condi- 
tioned rooms. Others are located on tum-blast 
) machines where steel grit is present. Most of 

them operate at standard speeds, but a few go 


as high as 100,000 rpm. ~ 
Records of bearing performance on these Illustration of coolant filtering equip- 
= - : a ment at Fafnir shows four electric 
motors are maintained continuously. Studies and motors . . . two 40 H.P., 1800 rpm 
answers to problems are passed along to Fafnir motors on large pumps; a 5 H.P. 
field engineers. This information gives them 1800 rpm motor on agitator and a 
practical knowledge to add to their technical ee Mater for driving skimming 
‘ training . . . a combination that could help you . , i 
| get the most bearing for your money. The Fafnir eg 


Bearing Company, New Britain, Conn. 











e ae 
, This generator set at Fafnir 
/- operated by a 15 H.P., 1800 rpm 
s motor (72 KW.Gen.). The genera- 
tor is used as a field exciter for a 
g é large synchronous motor. 
. Here is a Hi-Cycle Motor used in a 
finishing operation. It is equipped 
Ct. d with Fafnir super-precision bear- 
ig ings. Operates up to 60,000 rpm. 
ig 
i- 
ct 
st 
ne a 
h (ema) MOST COMPLETE LINE IN AMERICA 
. BALL BEARINGS (3 
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EVERY USER 
OF 


SOLDERING 
Industrial Hydraulic Conference 


LUGS 
= Scheduled for October 


ii: RMINALS \ a : ie 2 Se 4 A wide range of subjects Will be 


covered in papers to be presented at 

x the 10th Annual National Conference 
Sa 

STAMPINGS 


electrical engineering, particular] 
its applications in mining, me, 
chemicals and other industries in - 
six states. During the scheduled 9 
technical sessions, papers will be 
sented on steel, relays - 
and other topics. 





, atomic energy 


on Industrial Hydraulics, Oct, 14.]5 
to be held at the Sheraton Hotel 
Chicago. The annual meeting jg spon. 
sored by the Illinois Institute of Tech. 
nology Graduate School and Armoy 
Research Foundation of Illinois jp. 
stitute of Technology, Chicago, 

Sessions will be conducted on my. 
chine tools, automotive applications 
presses, pumps, aircraft, components 
materials handling, fluids, and othe 
subjects. 

Papers tentatively chosen for prey 
entation include: “Problems Encoy. 
tered in Developing a Constant Speed 
Automatic Transmission for Aircraft 


Can Profit Through MALCO’S 
Low Cost, Quantity Production 


We manufacture a complete line of standard and custom-made solder and 


solderless lugs, terminals, corona rings, and small stampings for radio, tele- 
vision and industrial electrical/electronic use. 


Precision tooling and rigid quality control insures tolerances 
to your most critical specifications. High production tech- 
niques, plus stocks of over 1000 different parts permit prompt 





delivery at lowest possible unit cost. 






But you wouldn’t have much time left to 
make a living! 


It’s like that with coils, too. Maybe you make 
your own — but usually we at Coto-Coil can 
make them for you faster, as well as better and 
at lower cost. We use time-saving automatic 
equipment and the most modern testing devices. 
We know the best types of materials for each 
type of coil. And we contribute to your job 
nearly 40 years of coil design and experience. 


Find out how this combination can save costs 
for you. 


Coto-Coil Company, 63 Pavilion Avenue, 
Providence 5, R. I. New York Office: 10 East 
43rd Street, New York 17, N. Y. 


Cis, 
Ps 


Coto ‘>’ Coils 
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Let us know your requirements, Request our 
new 38 page, convenient reference catalog. 








Alternators,” by R. G. Doolittle, Sund. 
strand Aviation, Rockford, IIL; “The 
Use of Hydraulics for Machine Tools 
in Europe,” by R. Richardson, Lon. 
don, England; and “Hydraulics 
Applied to Automation,” by Walter 
Schroeder, Cincinnati Milling Ma 
chine Co., Cincinnati. 


ASHVE Sponsors 
Air Conditioning Exposition 


The International Heating and 
Ventilating Exposition, also known as 
the air conditioning exposition, wil 
hold its 12th biennial session in Phila 
delphia, Jan. 24-28, 1955. 

The show will be sponsored as 
heretofore, by the American Society 
of Heating and Ventilating Engineers, 
whose 61st Annual Meeting will occur 
during the same week. The entire 
facilities of the Commercial Museum 
and Conventional Hall will be uti- 
ized for the Exposition, with every 
phase of heating, ventilating and ait 
conditioning to be covered. 


Cleveland Engineering Society 
Elects Richard R. West 


For the second time since 18894 
president of the Cleveland Engineer 
ing Society was re-elected to a sec 
ond term when Ralph R. West, presi 
dent, West Steel Casting Co., was 
named by the Board of Governors to 
continue leadership of the $1,378,000 
Cleveland Engineering Center built- 
ing development program. 

Other officers heading up the 14 
year old engineering organization I 
clude as vice presidents, Warren H. 
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Ceramics 
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a Few raw materials do so much so well in so 
many ceramic fields as zircon and zirconia 
products. Properties peculiar to them provide 
production and cost advantages across a 
broad swath of the industry. Among more 
important applications ... you'll find: 

WHITEWARE 

As glaze opacifiers . .. stains . . . dielectric 
setter material, sagger wash or in combination 
with Titanates in high dielectric bodies... 
shapes and cements for electric insulation ... 
low loss electric porcelain bodies. 


GLASS 


As flux blocks and orifices... air blasting 


material... glass component. . . polishing 
compound. 
ABRASIVE 
As abrasive material as well as component. 
WELDING 
, In weld 10d coatings. 
PORCELAIN ENAMEL 
In frit compositions... mill addition opacifier 
: ... ceramic pigments +. Se refractory. 


REFRACTORIES 

As crucibles, bricks, pouring spouts 
and linings in melting metals and alloys... as 
foundry sand, flour and washes. 


@ Why not look into the advantages 
that determine this broad use. You can obtain 
full facts from our New York City Office. 


TAM 
PRODUCTS 


U.S. Pat. Off. 








Registered 


} TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Executive and Sales Offices: 
111 Broadway, New York City 


\ General Offices, Works and Research Laboratortes: 
Niagara Falls, New York 
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WHEN THE 


PART MUST... 


provide a seal 
“cushion” a shock 
act as a wick 
dampen noise 

polish or buff 
protect surface finish 
isolate vibration 

act as a filter 





Whether you need 
material hard as a board 
or so soft it can be 
accordion pleated, a call 
to Felters can solve your 
problem. Information 
about the jobs you can do 
with Felt is in the 
**Felters Design Book’”’ 
Ask for your copy * 
today. There’s no 
obligation. 





the FELTERS 


Company 
205 South Street, Boston 11, Mass. 


| 
} 
! 


Chase, Ohio Bell Telephone Co 


Willard C. Brown, Gener: » and 
Co. eneral Electric 


AIEE President Receives 
Honorary Degree 


Elgin B. Robertson, President of 
the American Institute of Electrica 
Engineers, received an honoran de 
gree of doctor of engineering fron 
Southern Methodist University a : 
recent Commencement. 

Mr. Robertson was honored as ay 
“electrical engineer, designer ot des 
trical equipment, manufacturer and 
industrial executive who has received 
national acclaim for his leadership in 
the advancement of engineering 
profession.” ' 


its 


as a 


Mr. Robertson, who is also presi- 
dent of Elgin B. Robertson, Inc.. and 
of Plastics Manufacturing Co., both 
of Dallas, received his degree in elec. 
trical engineering from the University 
of Texas. Prior to forming his owy 
company in 1928, he was associated 
with Westinghouse. 


Copper and Brass Warehousemen 
Offer New Free Service 


To facilitate procurement of hard- 
to-get copper and_ brass products 
without payment of any premium, 
members of the Copper and Brass 
Warehouse Association, Inc., working 
through their trade association, will 
pool their information on_ required 
items. 

According to the plan, when a par. 
ticular shape and alloy is not locally 
available, the local warehouseman 
will call or wire Association head- 
quarters, which will list the product 
in the Association bulletin. Any mem- 
ber having such a product will be 
asked to wire the member warehouse- 
man requiring it. 

Under this new arrangement, every 
local warehouseman will have at his 
disposal the entire stock of even 
other association member in the coun- 
try. Practically all copper and brass 
warehousemen in the country are said 
to be members of the trade group. 


Magnesium Association 
To Meet in St. Louis 


Plans have been completed for the 
Tenth Annual Meeting of The Mag- 
nesium Association, to be ‘held in St. 
Louis, Nov. 15-17. Convention head- 
quarters will be at the Hotel Chase. 

The annual meeting of the Associa- 
tion is a technical session devoted to 
reports and papers on developments 
in the use and working of magnesium. 
The meeting is open to all who are 
interested in the use and fabrication 
of this light structural metal. 

Customarily the Annual Meeting is 
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CAROL FLEXIBLE CORDS ARE 
BUILT BETTER TO LAST LONGER 


















We know what a portable cord has to go 
through in service. So we build life and 
durability into Carol Cords—by giving 
them the best in materials and workman- 
ship. Here’s just a part of the quality 
story behind Carol wire and cable: 


Laboratory contro! constantly protects the 





uniformity of specially compounded 
Carol insulation. 





Modern production methods, like this 
continuous vulcanizer, transform highest 
grade materials into precision-made 
cable products. 


Write to us today for our com- 
plete catalog, listing Carol Port- 
able Cords and other wire and 
cable for electrical, electronic and 
welding applications. 


ery 
his 
er 
n- 
ass 


aid 


Carol Flexible Cords are 
made of stranded con- 
ductors of soft annealed 


—— ee eo 


copper, paper served 
and individually insulated 
with rubber compound. 
Conductors are cabled 
with cushioning jute to 
perfect roundness, and 
jacketed in tough Caro- 
prene® or rubber. 2, 3, 
and 4 conductors, 18 to 
10 AWG. 





®Neoprene 


1 is DIVISION OF THE CRESCENT CO., INC., PAWTUCKET, RHODE ISLAND t 


NG AUGUST 1954 





CME COLD ROLLED STRIP STEEL 


OFFERS a practical way 


to reduce end-product costs 
WITHOUT CAPITAL INVESTMENT 














O O 


yi a! 
Si nan for the nequinenneuct,~ 


nOu- cain 
deup draurt Powts amd 
ELIMINATES EXPENSIVE FAR 





BLANKEO EDGE BECOMES 
FINISHEO EDGE 


CMP’s precision rolling process permits production of cold 
rolled strip steel as thin as .001” to split-hair across-the- 
width gauge tolerances not obtainable by other rolling 
methods. This unique precision is reflected in less square 
footage loss through oversize variation, less wear on tools, 
fewer rejections and faster assembly where close fitting 
is encountered. 


CMP processes also permit close control of physical char- 
acteristics to develop the combination of physicals best 
suited to the fabricating and service requirements of the 
application. 

We'll be happy to work with you to develop specifications 
and processing methods to enable you to make the best 
possible product at the lowest possible cost. 


ChMfP 


the Cold Metal P,-oducts co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 





PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES { New York . Cleveland . Detroit e Indianapolis 
OFFICES: ( Chicago . St. Louis a Los Angeles * San Francisco 


LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND 
ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 
THE COLD METAL PRODUCTS CO. OF CALIFORNIA 

6600 McKinley Avenue, Los Angeles Phone: Pleasant 3-1291 

THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 

PRECISION STEEL WAREHOUSE, INC. ; 

4425 W. Kinzie, Chicago Phone: COlumbus 1-2700 


held in New York; the Tenth Annus) 
gathering is being brought to §¢, laa 
to permit all who are interested : 
magnesium to have the opportuni, 
of visiting the recently completed 
Dow Company plant at Madison, Ill 


| the largest plant of its kind jn the 
| world. 





eee 
Engineering 


Standards 





Industrial Control 


Information concerning the con. 


| struction, test, performance and manv. 


facture of industrial control equip- 
ment is contained in NEMA “Stand. 
ards for Industrial Control,” Pub, No, 
IG 1-1954. This book completely 
supersedes “Standards for Indus. 
trial Control,” Pub. No. IC 1-1949, 
The standards have been revised to 
bring them into conformance with 
present-day practices, and the book 
has been rearranged to facilitate its 


| use, 


Divided into five sections, it con- 
tains standards applying to all con- 
trol, as well as for: control devices; 
a-c general-purpose controllers; d- 
general-purpose controllers; and def- 


| nite-purpose controllers. Each section 
| is divided into several parts. 


For example, under standards for 


_ control devices are discussed: mag- 
| netic contactors, resistors, autotrans- 


formers, and reactors, and push- 
button stations. Also treated are en- 
closed pressure-operated motor-start- 
ing switches and brakes. The section 
devoted to a-c general-purpose con- 
trollers covers: controllers for indue- 
tion motors (Class A controllers), con- 
trol centers, high-interrupting-capa- 
city low-voltage Class C controllers, 
high-interrupting-capacity _ high-volt- 
age Class E controllers, and control 
lers for synchronous motors. 

Copies of this new edition are 
available for $6.00. Write to: National 
Electrical Manufacturers Association, 
155 East 44th St., New York 17. 


NEMA Standards for 
Vulcanized Fibre 


Twelve-page standard, publication 
No. VU 1-1954, superseding publica 
tion No. VU 1-1949, provides i> 
formation on the general character 
istics, color, and dimensions, as Wé 
as on the physical, electrical 
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interval Timers 


a... 


< ta H "a j te " 


MOST COMPLETE LINE OF INDUSTRIAL 


automation ~“ 


We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS ¢ RE-CYCLING TIMERS 
INTERVAL TIMERS + RUNNING TIME METERS 


The individual requirements of each automation 
problem are best met by selecting timers designed to 





Limers that Control 


perform specific functions. Whatever your timing- 
control problem, Industrial Timer Corporation can 
meet it with one of its standard timers, a combination 
of its standard units, or by designing an entirely new 
timing element. Our Engineering Department not only 
Originates new designs, but also develops modifica- 
tions to meet our customers requirements. 


Pulse Beat of Industr) es 


AUGUST 1954 


Our large stocks of 17 basic types from which we 
have developed over 660 combinations to date, en- 
ables us to make rapid deliveries in most cases... 
and excellent deliveries on special orders. Our auto- 
mation timer specialists will be happy to discuss your 
automation timer requirements. Your inquiries will 
receive prompt attention. 


OGDEN STREET, NEWARK 4, N 


INDUSTRIAL TIMER CORPORATION 


i 
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ADJUSTABLE SPEED 


MOTOR SYSTEM 


SPEED 
CONTROL 


DELIVERS SPEEDS 


from 0 to 2400 r.p.m. 
in 16 steps of 150 r.p.m. 
each forward or reverse 


The BALDOR Simplified Ad- POWER UNIT 
justable Speed motor system 

operates from A.C. circuits; delivers speeds from 

0 to 2400 rpm., with instant, smooth acceleration 

to each higher speed; instant, smooth dynamic 
braking to lower speeds or stop. Reverses instant- 
ly—even from full forward to full reverse. Sepa- 

rate components—mount in any position or dis- 

tance apart. SIZES: to 3 h.p. for 2 or 3 phase 
operation; to 1% h.p. for single phase operation. 


ASK FOR 
BULLETIN No. SP-6 


MOTOR 





ST. LOUIS 10 


BALTRIC® 


MOTORS 


NEW NEMA Re-rated FRAMES 
You Ca Production The new BALDOR Baltric 


motors—smaller NEMA frames * more horsepower °* less 
weight + streamcooled * totally enclosed * high perform- 
ance * cool operation * simple design * compact contour 
rugged construction * protected ball-bearings * polyphase 
and single phase + integral and fractional ratings. 


+ MAY WE SEND YOU 
BULLETIN 400 


BALDOR BALTRIC MOTOR BALDOR ELECTRIC CO. 
S-phase and single phase 4353 DUNCAN AVE., ST. LOUIS 10, MO. 


rf ag “ ae) 


R ELECTRIC COMPANY 


_ ~ . SJ 


BALDO 


- a4 2 rs = 
. _ : 7 2 n _—~ 
> 3 > . . " 








chemical properties, of Vulcanized 
fibre. 

Standard grades of vulcanj 
consist of electrical insulati 
commercial grade, bone 
trunk grade. 

Topics discussed under general 
characteristics include, moisture a 
tent, resistance to heat, dimensiona| 
changes in relation to moisture con. 
tent, and arc resistance, Dimensions 
and tolerance are discussed jn detail 
and colors for the various standard 
grades are given. A series of tables 
provides data on tensile, fluxera| 
compressive, dielectric, and bursting 
and tearing strength. Data are pro- 
vided on maximum water absorption 
density, Rockwell hardness, and ash, 
silica and zinc chloride content, 

Copies of the Standard may be ob. 
tained from the National Electricy| 
Manufacturers Association, 155 Bag 
44th St., New York 17, at a cost of 
$.70. 


zed fibre 


On grade, 
grade and 





Manufacturers 


Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 228 for other publica- 
tions available through the Reader In- 
quiry Facility. 


CARBON BRUSHES —Eighteen-page 
monograph, “Carbon Brushes for 
Electrical Machines, Their History, 
Properties and Application,” discusses 
the importance and applications of 
carbon brushes. Also described are 
types of carbon brush materials, prop- 
erties and operating characteristics, 
and the selection of brush grades. In 
addition sections are devoted to the 
problems of commutation, the care 
of brushes, and suggestions fer elimi- 
nating trouble. Copies are available 
from National Electrical §Manufac- 
turers Association, 155 E. 44th St, 
New York 17, N. Y. at $1.00. 


STAMPINGS -— Illustrated 32 - page 
book, “Facts About Stampings,” was 
prepared as an aid to those who are 
faced with problems in the designing 
and redesigning of parts for metil 
stamping products. Included in the 
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How can flange surface conditions 


cause poor gasket performance? 


auet® 


oe 
0 OO... 


17 helpful sections, including: 


@ Designing flanges for efficient sealing 
@ Sealing with confined resilient gaskets 
@ Designing gaskets to reduce costs 

@ Effect of gasket width on compression 


@ Relation of gasket thickness to load 


@ Design problems peculiar to rubber gaskets 


© Effect of surface conditions on gaskets 


ARMSTRONG’S 
GASKET MATERIALS 
@ 
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Armstrong Cork Co., Industrial Div., 


7108 Ingersol St., Lancaster, Pennsylvania 





FREE FOR YOUR FILES 


Here’s a helpful, 24-page manual that answers 
questions like these: How can flange surfaces 
affect gasket performance? What Armstrong 
materials meet today’s SAE-ASTM and U. S. 
Government gasket specs? What tolerances are 
practical for resilient gasket materials? “Arm- 
strong’s Gasket Materials,” newly revised for 
1954, is prepared especially for the gasket or 
gasket-design field. Includes latest data on gas- 
ket, flange, and joint design. 
See it in Sweet’s product de- 
sign file, section 3h, or mail 
the coupon for a free copy. 





Please send me your new 24-page gasket manual. 


Name 


Company 


Address 


Position ; i me 





subjects covered in the 

Holes, Flanges, Flanges a e 
Layout, Notches and Slots, Ga 
spection, and Tolerances, Other, : 
include: Steel Gages, Dimens} 
Checklist for Prints, Press S a 
Definitions, and Suggested Term 
Conditions of Sale for the Ind, 
Copies of the book can be pure 

at 50 cents a copy by writing on 
pany letterhead to Department 
Pressed Metal Institute, 2869 = 
130th St., Cleveland 20, Ohio. 
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TRANSFORMERS Dr. Rudolfo M. Soria has been ap. | 
pointed director of engineering of the 
American Phenolic Corp., Chicago, ¢ 



















BUILT TO 


INDUSTRIAL 
STANDARDS 


Dr. Soria, until now head of the de. 
velopment division of the company, 
has assumed full responsibility for al] 
Amphenol engineering functions. Well 
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but Vital to your 
Electrical Circuits! 


You are assured dependable operation of 
electrical components when you use Hevi Duty 
Transformers because: 


® Coils are precision wound with a high dielec- 
tric insulation between winding layers. 





DR. RUDOLFO M. SORIA 


®@ Each transformer is impregnated with a poly- 
merizing type varnish which is resistant to 


moisture and acid. known in the field of electronic:, Dr. 


Soria joined the company in 1946. A 
graduate of MIT, he received his 
Ph.D. from the Illinois Institute of 
Technology. Prominent in the affairs 
of the Institute of Radio Engineers, he 
is the 1954 president of the National 
Electronics Conference. 


© All units are tested to meet or exceed 
N.E.M.A. Standards, 105° C. Polyvinyl in- 
sulated color coded leads are firmly an- 
chored to the coils. 

Whether you need 1 or 100,000 transformers, 

we offer complete facilities to assist in engi- 

neering a transformer to meet exact require- 

ments. Send us your specifications, or write for 


BULLETIN HD-499. 
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Following his resignation from the 
U. S. Atomic Energy Commission in 
May, James K. Pickard has opened 
consulting practice in atomic energy 
developments at 1518 K Street, N.W., 
Washington 5, D. C. Mr. Pickard was 
an industrial control engineer with the 
General Electric Co. before joining 
the atomic energy project in 1944. He 
leaves the Industrial Power Branch of 
AEC’s Reactor Development Division 


HEVI 





DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


CEL TS NT 
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Simply squeeze 
like pliers, 
and presto... 


ALUMINUM ““reuister™ 1S KOLDWELDED! 





You never saw aluminum welded so quick and 
easy! Photo shows .004 aluminum foil shielding just 
as it came out of the UTICA® Lapwelder. 





You get a real weld, not just a bond. Microphoto 
shows lapweld in .004 aluminum foil. Note Kold- 
welded area in center shows actual inter-molecu- 
lor flow of metal... both foil sheets become a 
single homogeneous unit (Photo made by Alcoa 
Process Dev. Labs., Welding Section, Project K-15). 


BUTTWELDS T00 


UTICA® Koldwelding 
tool KB-14 for . butt- 
welding (above) 


makes perfect welds 
without heat; electri- 
city or flux in just sec- 
onds. Operates with 
many non-ferrous 
metals. 
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The Utica® Koldwelding tool KL-10 for lapwelding weighs less 
than 3 Ibs. It’s easily portable from job to job. Yet it does equal or 
better work than conventional welding equipment which costs more 
and is non-portable. 

Koldwelding employs no heat or electricity or flux of any kind. No 
special skill is required and no flash occurs. Welding is by pressure 
alone. Yet Koldwelds are as strong or stronger than welds made by 
any other method. 

One set of UTIca precision dies will Koldweld all gauges of foil 
from an over all thickness of .002 to .026, and other interchange- 


able dies will Koldweld sheets to a maximum thickness of .040— 
total weld .080. 


To get more facts and data on this new type of weld- 
ing send today for Utica Koldwelding brochure. 





UTICA KOLDWELD 


UTICA DROP FORGE & TOOL CORP., UTICA 4, N. Y. 
*“*UTICA" when used in connection with hand tools is a Trade Mark Reg. U. 5. Pat. Off. 
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VHS" RELAY 


(*Very High Sensitivity) 


The VHS is a bal- 
anced armature, 
Alnico magnet type 
relay. It is internally 
shock mounted and 
resistant to vibration. 
The screw-on cover 
is gasket sealed. It 





0.2 microamperes, 
can be opened and [3o00 chm: coil’ 
resealed. or, 0.1 millivolts, 


(20 ohms). 


Connections: 9 pin octal style. 
long. 


Dimensions: 134” dia. x 2%” 
Weight: 4 ounces. 





. Cast bracket 

. Alnico magnet 
. Bearing detail 

. Yoke (steel) 

. Mounting frame 


. Shock mount 

. Contact assembly 

. Contact detail 

. Armature with 
contact detail 


a Wh — 
can Oo Ww 


Sensitivity: Infinite variations from 0.2 
Ua. to 10 Amp. or 0.1 Mv. to 500 volts, 
self contained. Higher volts or amps 
with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%. 
Differential and repeatability better 
than 1%. 


Contacts: SPST or SPDT, 5-25 Ma. D.C. 
Other ratings to 4% Amp. A locking coil 
gives high pressure and chatter free 
contact even under shock and vibration. 
Samples 3 to 4 weeks. 


ASSEMBLY PRODUCTS, Inc. 


P. O. BOX 191- CHAGRIN FALLS 14, OHIO 
Ask for Bulletin 102 
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which has been carrying out a pro- 
gram for developing atomic power 
for industry. 


Leon Podolsky, technical assistant 
to the president of the Sprague Elec- 
tric Company, North Adams, Mass., 
has been appointed chairman of a 
group to review all military electronic 
component specifications in an effort 
to improve the performance of these 
components for high reliability ap- 
plications. 

Other members of the committee 
are P. S. Darnell, Bell Telephone 
Laboratories, J. T. Brothers, Philco 
Corp., and one representative each of 
the Air Force, Army, Navy, and the 
Armed Services Electro Standards 
Agency. 


Frazier O. Stratton has been named 
chief engineer of Sterling Engineer- 
ing Co., Laconia, N. H., a subsidiary 
of American Machine & Foundry Co. 

Prior to joining Sterling, Mr. Strat- 


ton was associated for seven years 





FRAZIER O. STRATTON 


with C. P. Clare Co., Chicago, as sales 
engineer and was also on the staff of 
Automatic Electric Co. and Thomas 
A. Edison, Inc. Mr. Stratton is a 
graduate of Cooper Institute of Tech- 
nology, with a Bachelor of Science 
degree in electrical engineering. 


Walter H. McDonald has _ been 
chosen to succeed Bruce Quisenberry 
as chief of the Signal Corps’ Office of 
Technical Liaison (OTL). 


At its Commencement exercises, 
Drexel Institute of Technology 
awarded an honorary degree of Doc- 
tor of Engineering to Leslie J. Woods, 
vice president-director, research and 
engineering, Philco Corp., Philadel- 
phia. Dr. Woods was honored for long 
service as an internationally recog- 
nized engineer in the electronics in- 
dustry. During World War II, Dr. 
Woods undertook important assign- 
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Product --- 
Builds Sales 


BRADLEY 


has a rigid plastic box for 
your product 















Series 300 , 
By’ x 4y¥ x y%e 
(assorted compartments 


2%"" : 1-7/8" aL wy 
Many aggressive merchandisers of in- 
dustrial components are using our poly- 
styrene boxes to improve their pack- 
aging ... Create sales appeal. alll 
Write for illustrated catalog, giving di 
mensions, efc. . . . or visit our new 
factory and showrooms when in Chicago. 






1658 North Damen Ave. 


Chicago 47. Ill 


; 
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THERE’S A ROEBLING MAGNET WIRE 
1) MEET IT EXACTLY...ECONOMICALLY 


THERE’S NO NEED TODAY for searching, shopping or experiment- 
ing... in Roebling’s complete magnet wire line there’s the right wire 
and insulation for your exact winding requirements and for completely 
dependable service performance. 

Here are a few of the Roebling Magnet Wires currently being used 
successfully by all types of manufacturers the world over: 


ROEVAR TYPE F 


ROEVAR TYPE HF Description 





Single ROEVAR Type F 


Heavy ROEVAR | Type HF 








ROEVAR TYPE TF 









Triple ROEVAR Type TF 8 — 34 
8 











Quadruple ROEVAR Type QF 
ROEVAR TYPE QF 


ROEVAR and Cotton Type FC, HFC, FDC, HFDC 

















































_- | stem tet tity IUUSSEEEE ERE 
L ROEVAR and ROEGLAS Type FG, HFG, FDG, HFDG ie ae 
ROEVAR COTTON TYPE FC i ccceeesyeenplaveloesmnad + pica eee 
i Plain Enamel Type E nae Class A 
t Nylon Enamel Type SN, HN, TN 14-34 Class A 
ENAMEL TYPE E faee eee scsaetaidneesccitemteamdenancumaicntet See 
_ a ROEVAR-Nylon Enamel Type FN, HFN, TFN 14 — 30 Class A 
| panne ROEBOND | Type 1, 2, 3 23 — 32 Class A 
DOUBLE COTTON TYPE DC aa os ee eee aetnted tients 
Cotton | T 4/0 — 
ype C, DC 10 — 30 Treated Class A 
CT Lae > a ———_—_—_—_—__—— —— 
kx ROEGLAS Type G, DG 4/0—14 Class B 
DOUBLE ROEGLAS TYPE DG ROEGLAS with i Type G guieene,. a / 
Silicone Binder 7 DG Silicone 4/0 — 14 Class H 
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inteincemtccaiee + ——_____ aa 
Untreated Class 0 
Square Double Cotton Type SQ.DC 1/0 — 14 
ROEGLAS TYPE FG A | a ee, Belts : Treated Class A 
wr OTT PT Rectangular Double Untreated Class 0 
ae pf/ /) Cotton Type DC Treated Class A 
awh Square ROEGLAS Type SQ.G, $Q.D6 | 1/0-14 Class B 
SQUARE COTTON TYPE SQ.DC tS a we ee aac eae ee aaaeakiad 
Rectangular ROEGLAS Type G, DG Class B 
ee 4 ———_—_—__—. SS _ 
. Square ROEGLAS with i Type SQ.G Silicone, 1/0 — 14 
Silicone Binder | $Q.DG Silicone 
SQUARE ROEGLAS $Q.0G Rectangular ROEGLAS Type G Silicone, 
¥ ae c with Silicone Binder DG Silicone 
AA Sf deh hs ad ROETEMP Round, Square, 1/0 — 10 Class B 
é (Mylar-Quinterra) Rectangular 
RECTANGULAR COTTON TYPE DC $$ $___—_—___—— — pe 












a Paper Various types and 


Untreated Class 0 
ELIE combinations Treated Class A 
Paper-Cotton 


Various types and Untreated Class 0 
RECTANGULAR ROEGLAS TYPE DG combinations Treated Class A 


ROEBLING 


Subsidiary of The Colorado Fuel and-Iron Corporation 


















Write for literature describing the complete Roebling 
Magnet Wire line. John A. Roebling’s Sons Corpora- | 
tion, Trenton 2, N. J. 





JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, N. J. eRANCHES: ATLANTA, 934 AVON AVE. * BOSTON, 51 SLEEPER ST.&5 PITTSBURGH ST.* CHICAGO, 


5525 W. ROOSEVELT RD. + CINCINNATI, 3253 FREDONIA AVE. * CLEVELAND, 13225 LAKEWOOD HGTS. BLVD. « DENVER, 4801 JACKSON ST. 


FISHER BLOG. » HOUSTON, 6216 NAVIGATION BLVD. + LOS ANGELES, 5340 E£. HARBOR ST. + NEW YORK, 19 RECTOR ST. 
&T. + PHILADELPHIA, 230 VINE ST. 


* DETROIT, 91S 
* ODESSA, TEXAS, 1920 E. 2NO 
* PITTSBURGH, ROOM 239, HENRY W. OLIVER BLOG. * ROCHESTER, 1 FLINT ST « ST. LOUIS, 3001 DELMAR BLVD. « SALT 


“ARE CITY, S26 Ww. eTH SOUTH ST.*+ SAN FRANCISCO, 1740 17H ST.* SEATTLE, 900 IST AVE. S.* TULSA. 321 N. CHEYENNE ST.* EXPORT SALES OFFICE, 
TRENTON 2, N. yu. 
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ments for the company in Washin 
ton in connection with electronic, 
contracts for airborne radio, He W 
named to his present position jn 1949 


As general manager of its Spe. 
Products Division, Aeroyox 
New Bedford, Mass., has g iH 

> > e] 
Stanley W. Horrocks. Mr, Hoeall 
is responsible for the engineerin 


ae 





, Ait . manufacturing, market analysis and 
a | development for products of this divi. 
fe 7 sion. Purpose of the division jg to de. 


velop and produce new materials and 
products not only for established 
radio-electronic markets, but also Te: 





ai 4 . | lated products for new fields, 
ahd oy Before joining the company, \; 
aE Horrocks served at RCA for 18 years 


in various capacities, during the last 
few years as manager of the cop. 
ponent products operation of the 
RCA-Victor Division. 


As part of a general reorganization 
and expansion program at Magnecord 
Inc., Chicago, manufacturer of mag. 1 
netic tape equipment, Erwin M., Weis 
has been named chief engineer jy 
| charge of instrumentation, and 
| chael G. Seidl heads the technical seo. 
tion of the new commercial music 
division, as chief engineer. 

Prior to joining Magnecord, Mr, 
Weiss was chief engineer in charge 
of color television for Muntz TV Ine. 
Mr. Seidl, who joined the company in 
August 1953, as chief engineer, for. 
merly had been with Boeing Airplane 
Co., Seattle, Wash., where he directed 


3 research, design and development of 
When better performance depends on unexcelled timing electeenic and acousie cquall 





components, it pays to look to HAYDON*. Engineers 
can rely on HAYDON Timing Motors and Timing Devices Union Carbide and Carbon Con, 
New York, has appointed Dr. Av 
gustus B. Kinzel as director of re 





to give products precise, exacting control of Time to 


better serve the user. search. In his new capacity, Dr. Kinzel 
will be responsible for the adminis- 
Whether it's product diversification or refinement, your tration and coordination of the te 


search activities of all divisions of the 
company. 

Dr. Kinzel has been actively et 
gaged in research work with Unio 
Carbide and Carbon since 1926 when 
he joined Electro Metallurgical Co. as 
a research metallurgist. His research 
contributions have covered a wide 
range of activities. He pioneered in 
the theory of stainless steels, in the 
SS development of weldable alloy struc 
tural steels and holds more than 4 


HAYDON Timing Engineer can provide complete engi- 


neering information. Write for his name now. 









A SUBSIDIARY OF GENERAL TIME CORP. 


HAYDON 


AT TORRINGTON 





HEADQUARTERS FOR 














; e 
TIMING HAYDON Manufacturing Company, Inc. = | w_s. patents. 
2532 ELM STREET, TORRINGTON, CONN. a 
- LJ] Put me in touch with the Haydon Timing Engineer. : Amana Refrigeration, Inc., Amana, 
: CL) Send me catalog, ‘Electric Timing Devices’’. . Iowa, manufacturer of home freezers 
NAME : | and room air conditioners, has ap 
sy we : pointed Warren R. Bower, head of its | 
g COMPANY t freezer cabinet engineering design sec- | 
¢ CO. ADDRESS . tion. Mr. Bower, who joined the com 
"Trade Mork Reg. 2 CiTY_____ ZONE__STATE ° pany’s engineering department @ 
U.S. Patent Office nee e ene eee eee eee | 1951, will be responsible for the de 
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HONEYWELL Mercury Switches 
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ze! 
nis- 
he Many mercury switch applications such as 
narrow temperature differential controls, lev- 
en eling devices and pumping controls call for © High capacity mercury switches 
ion extremely sensitive, low-angle actuation. © Protected mercury switches 
fen The switches shown here are versatile 
a switches designed to meet this type of sensi- © Smail mercury switches 
vide tive service. Some of them provide differen. © General purpose mercury switches 
d in tial angles as low as 14 degree. Selection of just the right mercury switch 
the HONEYWELL Mercury Switches are the for your application is easy. MICRO SWITCH 
true: result of over thirty years of development field engineers, fully experienced in all types 
a A in this field. Whatever your design or the of switch application problems, are conven- 
application, there is a HONEYWELL Mercury iently located at 16 branch offices to serve 
sana, Switch to meet the requirement. Among you. Call the nearest MICRO SWITCH branch 
ezers these are: office. Ask for Mercury Switch Catalog 90. 
; ap 
of its MICRO SWITCH provides a complete line of 
1 sec extremely reliable, small-size, high-capacity, M i C a 0 S ye i T C & 
com: SMap-action precision switches and mercury 
tp coe: in a wide variety of sizes 
c ears ane electricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
C cs. all types of electrical controls. 
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Do You Need This 


LAN TX eth ad 


TO PRODUCE FINISHED WIRE LEADS 


@ measured and cut in 22 
to 45-ft. lengths? 


@ insulation stripped one or 
both ends to 8'2 in.? 


@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model (5-10, 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 
both ends. Leads are finished com- 
plete and collected in one fast, 


automatic cycle. 


This Artos machine will handle 
wire, cord and cable up to No. 10 
stranded or No. 12 solid. Con- 


sistently uniform results are ob- 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 
to 64 in. at one end and 8) in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 


tained without cutting strands or | 


nicking solid wire. Insulation 


may be stripped from 2 in. up to | 


814 in. at one end and 6! in. at 
the other. You can also slit parallel 
cord or remove the outer jacket on 


SJ appliance cords. 


Inexperienced help can handle 


an Artos without trouble. Set-ups | 


are quickly changed for different 
cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete 
story—write now 
for Bulletin 40 
on the Artos 
Model CS-10; 


Automatic Wire Cutting and Stripping 


ARLOS 


2741 S$. 28th St. . 
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Milwaukee. 46, Wis. 


sign of all freezer cabinets, 
of a Bachelor of Science degree in 
mechanical engineering from I in 
State College, Mr. Bower has call ; 
at the Boeing Aircraft Co ved 
Thompson Aircraft Products, lan 7 


Recipient 4 


To Raymond O. Fredette aen. | 
nautical engineer at Cook Re : 
Laboratories, Skokie, Ill., the gover. 
ment has awarded a meritorious civil. 
ian service award for “his Scientife 
accomplishments in _ ballistics 
aerodynamics for the research diyigs 
of the Bureau of Ordnance.” 


Edward A. Farwig has been af 
vanced to chief engineer at the Bub 
Machine Tool Co., Ann Arbor, Migh 
Prior to joining the company 

| years ago, Mr. Farwig served as chu 
engineer in charge of special machi 
ery design at the National Automat 
Tool Co., as well as chief machina 
designer for Pioneer Engineering & 
Manufacturing Co., and chief de” 
signer for Premier Engineering Co, 


New addition to the staff of Weg. 9 
Cap Capacitors Div., San Fernandy | 
Electric Mfg. Co., San Fernando, 
Calif., is Frank E. La Fetra, who has | 

| assumed the position of chief engi 
neer. Mr. La Fetra, a Stanford grad. 
uate, was formerly associated with! 
Lenkurt Electric Co., Inc. 


As chief engineer of its newly 
| formed field-erected Equipment Dive 
sion, the Lindberg Engineering Co) 
Chicago, has appointed E. B. Jones 
Mr. Jones will be in charge of both 
engineering and estimating. The new 
| division has been formed to expan 
| facilities for specializing in large fielk 
erected industrial furnaces, special 
machines, and complete productidt 
lines. 


At General Electric, Fort Wa 
Ind., George C. Wedel has been 
pointed application engineering sp 
cialist in the hermetic motor depaif 
ment. Mr. Wedel, who joined GE 
1945, has served as a design engined 
in the air conditioning departmé 
and as a product engineer. A gradual 
of the University of Wisconsin with 
BSME, Mr. Wedel is a registered prt 
fessional engineer in Indiana. 


As the new manager of its General 7 
Engineering Laboratories in Greet] 
wich, Conn., the American Machine? 
& Foundry Co. has selected Col. Hor 

| ace A. Quinn, U.S.A. (Ret.), former 

| chief of the Artillery Branch of the 

| Research and Development Div., 
fice of the Chief of Ordnance. 

Col. Quinn was associated with 

| Artillery Branch from Sept. 1950, 
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CONE ROI SET ETT. fi 


itt mie Cl 
it it me eel 


fimnerisiontal accra) 


and MYCALEX offers 
OUTSTANDING 
SiCl st. 41@) ane d 


in almost every 
other category! 


® IMMUNITY TO 
REPEATED ARCING 
ahh elas 
SIONAL STABILITY 
e VERY LOW LOSS 
FACTOR 
e EXCELLENT DI- 
ELECTRIC STRENGTH 
4d (OMe @)hD10) i= 
ABSORPTION 


® UNLIMITED DESIGN 
a1] GRR d 


-there’s no substitute 


for MYCALEX’ 
glass-bonded mica 


os eo 
Mri hal) 
hown in this RCA-Victor 


coil is injection-molded of 


1ss-bonded mica insula- 


4 
bape Fae 5 me eT rR 
e coil, operated at approximately 


subject to high start and stop 
The winding contacts a traveling 


' 
lane DNOTEeENtTIO 
fe an pote 


wcement. The excellent 
perties of MYCALEX insure 


Mau EN Cha aS 


PV teal’ 


MYCALEX CORPORATION OF AMERICA 


World's largest manufacturer of glass-bonded mica products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 


ADDRESS INQUIRIES TC 


General Offices and Plant: 116 Fete Blvd., Clifton, N. J. 


when he returned to active duty “a 
his retirement in Feb., 1954, in feat 
1952, he was named chief of pt, 
branch, which is responsible for ¢h 
| development of field artillery, oan 
| aircraft weapons and related fire a 
trol for the Army. Col, Quinn jg : 
graduate of the United States Military 
Academy and holds an MS. os 
MIT. 


As part of an overall plan to meet 
the Corporation’s continued growth 
Radio Corporation of America hes 
advanced Dr. Elmer W. Engstrom 
executive vice president, RCA Labo. 
ratories to executive vice President, 
| Research and Engineering. Dr, Eng. 
| strom, who will continue to head the 
'RCA Laboratories, will have broad 
responsibilities for all research and 
| engineering activities of the corpor. 
| tion. He will make his headquarters 
in New York. 

Also promoted was Dr. Irving 
Wolff, who has been appointed yicg 
president, Research, RCA Labor. 
| tories, Princeton, N. J. Formerly py; 
Wolff served as director of research, 


Ernest E. George, manager of de. 
sign and application engineering, Car. 
| boloy Department of General Elec. 
tric Co., Detroit, has been named 
manager of magnetic products engi- 
neering. Mr. George, who joined GE, 
in 1933, was named manager of mag. 
netic materials, Carboloy Department 
in 1950. 


Frank L. LaQue has been elected 

vice president of the International 
| Nickel Co., Inc., and manager of its 
development and research division, 
Mr. LaQue has been head of the Cor- 
|rosion Engineering Section of Inter 
'national Nickel’s Development and 
| Research Division in New York since 

1945. 

An authority on corrosion and cor 

rosion-resisting materials, he was the 
recipient in 1949 of the F. N. Speller 
Award in Corrosion Engineering o 
the National Association of Corrosion 
Engineers, of which he is a past presi 
dent. In 1951, Mr. LaQue delivered 
the Edgar Marburgh Memorial Lee- 
‘ture at the annual meeting of the 
|American Society for Testing Mate 
| rials. Author of many papers on cor 
rosion, Mr. LaQue is a member of the 
| Corrosion Advisory Committee, Pre- 
| vention of Deterioration Center, Ne 
| tional Research Council. 


At Boston Woven Hose & Ruble 
Co., Cambridge, Mass., Norman I 
Cyphers has been named director ot 
research and development. Prior 0 
his appointment at Boston, Mr 
Cyphers was vice president and tech 
nical director of Acme-Hamilton 
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INTRICATE MOLDINGS LIKE THESE 
CALL FOR “BAKELITE’’ PHENOLIC BMG-SOOO 


VALUES FROM 
ELECTRICAL TESTS 
Dielectric Strength (D149-44) 


Short time, volts per mil 300 minimum 


Volume Resistivity, megohm-cms. 
(D257-46) 


5 x 10° minimum 


Dielectric Constant (D150-47T) 


8 maximum 


1,000 cycles 
1,000,000 cycles 


Power factor (D150-47T) 
0 ree 0.10 maximum 


WOGOcycles ......... 0.06 maximum 
1,000,000 cycles ........ 0.045 maximum 


7 maximum 


5 maximum 
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TRADE-MARK 


Highly-detailed electrical and radio 
parts can give plastics molders a lot of 
problems that add up to high costs and 
slow deliveries. But with this new 
BAKELITE Phenolic Material BMG- 
5000, even parts like those shown 
above can be satisfactorily produced on 
fast molding cycles. And they’re so di- 
mensionally stable and mechanically 
perfect that rejects are cut toa minimum. 

Pieces molded from BMG-5000 
Black 25 or Brown 15 are rigid upon hot 
discharge from the mold. They are free 
from warpage and blisters—an impor- 
tant feature in parts like appliance han- 
dles with thick and thin sections. Final 
assembly operations can be fast and 
trouble-free. 

Chief reason for the great success of 
BAKELITE Phenolic Material BMG-5000 
is its outstanding blend-to-blend uni- 
formity, achieved through production 
on specially-engineered, semi-continu- 
ous equipment. This factor overcomes 


a major cause of press shut-downs — 
variation in the molding material used. 
Black 25 and Brown 15 grades of BMG- 
5000 permit increased molding latitude 
and all-around utility. It is suited to 
compression, transfer, and plunger 
molding. 

Technical literature on BMG-5000 
is available without obligation. To learn 
more about this material, write Dept. 
YC-20. 


BAKELITE 


TRADE-MARK 


PHENOLIC PLASTICS 


@=—— 
TRADEKCO Jmark 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 





ts 
30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company 
Division of Union Carbide Canada Limited 
Belleville, Ontario 
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Manufacturing Co., and was als 

sociated for six years with He a 
Rubber Co., as technical su at 
The company recently ineupasaatl 
large-scale research program for. 7 
development of new ° te 


Dobeckmun creates... 


“ . 












i and improve 
Narrow Slit Tapes of : products. ir 
Mylar®... Insulation Miracle 
Miller Metal Products ; 
Mylar tapes by Dobeckmun PROPERTIES OF “MYLAR” more. Md.. has dell ba Balti 
. ° ° os i oe . : o 
combine extreme thinness with POLYESTER FILM i Filbert to vice president in te: 
astonishing tensile and impact ' the engineering research divin 
strength in ES } rg ire new appointment, Mr. Fil. 
° ‘ensi o IS 95 | T ? ‘ siti “hie j 
properties. Dobeckmun brings Tensile Strength (Lbs./Sq. In.) 25,000 n he da position of chief engineer 
: ; : Break Elongation 130 Mr. Filbert received B.S., MS 
you this new polyester film M.E. degrees i mensi » aad 
ith 7 ve Tear Strength (Gr./Mil.) 22 “i.t. Cegrees in engineering from the 
with a high coefficient of Bending Modulus University of Maryland and was ago. 
friction on the surface, and a (Lbs. /Sq. In.) 500,000 ‘ ciated for 11 years with the Naygl 
thickness of less than .0005’’. Softening Point (°C.) 240-245 ) —— Laboratory, Silver Spring 
Slitting, laminating or Moisture Absorption (100°) 0.3 es 
— Se See j si Appointment of James C, 
highly specialized skills impact Strength (Kg./Cm.)/Mil. 75 as manager of the Wachtel oe 
developed at Dobeckmun. the eee Constant 3.29 office of its field engineering depart. 
; a or Factor (% PS /25°C 
pioneer converters of film and ca - mer oe we i ment has been announced by Sprague 
sctric Streng s/Mi c em eee / 
paper. Let us supply vou with - ectric ° 7 ngth Volt: ; _ ss i Ele ctric Co., Nor th Adams, Mass. Mr. 
; ee Volume Resistivity (Ohm-CM.) 4.x 1015 i Long, who was formerly head of the 
working samples for testing. «aes ateri: -dinati ' 
- g Surface Resistivity material coordination section of the 
Write: (Ohms—100°% RH) 4.8 x 10” U. S. Navy Bureau of Aeronautigs 
, oe _— in a He succeeds | 
@ Registered by E. 1. du Pont de Nemours & Co., Inc. ohn P. Sheric an, Who has been = | 
1B eckmun Company, Cleveland 1, Ohio + Berkeley 10, Cal. j moted vl ne ee - of coordinattt 
\ Wells River and Bennington, Vt. / of Government Liaison at the com 
Me Subsidiary: The Floyd A. Holes Co., Bedford and Madison, Ohio _ 4 pany s home offices. 
al : aati anual eS 
. Alvin D. Bedrosian, Squier Signal 
Laboratory, Fort Monmouth, has been | 





appointed Signal Corps Liaison Of 
ficer serving the Boston area. With | 
headquarters at the Massachusetts In- | 


HUBBELL 4/er/ock provides automatic locking 
k : stitute of Technology, the transfer 
<hoe i Mea TASCA NIT ELNT ine ends 13 years of service in various en- 


gineering and administrative posts at 


a a the laboratories at Fort Monmouth. 
ae MULTIMETERS bear While still a member of the Signal 


Corps Engineering Laboratories, the 
new post will keep Mr. Bedrosian in 
the Boston area. 











meter leads cannot 
j j I At Given Manufacturing Co., Los 
disconnect accidentally ! Angeles, Dr. Clyde A. Crowley has 


Bruno Multimeters take advantage of / a, ‘ol! me been appointed director of its d- 
coy a enya —, oo : :; : ' velopment engineering and_ research 
Ce Seeing Settures. tends Sec aute- division. Dr. Crowley will direct de 
matically when plugged into meter — : -¢ 1 
disconnect only when intended. Con- velopment engineering and _ research 
tact resistance is extremely low, and at the main Given plant in Los At 


Se 






Meter Mfrd. 


stays constant because of unchanging ony: hapa geles as well as at the Research Le- 
coil spring pressure. Exclusive design New York boratory in Bethesda, Maryland. 4 
and nylon insulation make Interlock Industries alieahe: ok the. Chieie Technical 
jacks waterproof and weatherproof. r Corp. graduate of the Chicago fecnnice 


S 





College with a degree of B. S. in et 
gineering, Dr. Crowley: received his 
M.S. and Ph.D. degrees at Loyola 
University. 


Hubbell Interlock connectors may be 
put to a multiplicity of uses for both Hubbell Inter- 
electrical and electronic devices. Our lock connectors, 
development laboratory will cooperate shown, are nylon 
with your engineers to adapt Interlock insulated . . . color-coded in 
for your specific applications. black and red with a terminal 
wire connection. The Type S 
connectors used in Bruno Mul- 





National Pneumatic Co., Inc., and 


LS For Further Information, Holtzer-Cabot Divisions have elected 


LTS \ 











uh. »)) er ees = timeters accommodate wire Richard H. Frost a director and & Elec 
‘ew L rH sizes #14 to #18 with 15 amps. ecutive vice president. Mr. Frost, Ele 
Sse” HARVEY HUBBELL, Inc. ery: who joined the company in 1947, was Met 


Interlock Dept., Bridgeport 2, Conn assistant to the president, prior t his 
present position. 
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POWER 
RHEOSTATS 


























\ 
r. — ° e 
=) with every rating... 
ie 
>. + 
every feature 
g, 
you need 

ng 
C 
rt 
ue 
fr. 
he ~ 
. The eight different wattage ratings in whicn 
a | Mallory rheostats are supplied . . . from 25 to 500 

4 watts ... cover prac ‘tically any application you 
a may have. All ratings are supplied 1 in a wide range 
ei of resistance values. And each unit embodies these 

Mallory-engineered features: 
“2 | LONG LIFE— through design for proper ventilation, and 
. | through use of highly stable ceramic materials for 
Of. | insulating all current carrying parts. 
ith | PRECISE LINEARITY— obtained through Mallory’s exclu- 
= sive, highly accurate winding methods. 
= | HINGED CONTACT ARM-—an important Mallory devel- 
Sat opment, permits cleaning or replacing the brush 
uth. without disturbing contact pressure . . . allows 
S| choice of spring tensions to suit the application 
te . eliminates possibility of softening during over- 
- loads, because spring carries no current. 
| Mallory rheostats are readily supplied for your 

Los | special applic ations. By means of exclusive Mallory 
, | variable-pitch winding tec hnique, special tapers 
= can be produced with a single wire ... making a 
i. rheostat that is free from hot spots and breakage. 
a ‘Tandem constructions are also available. For com- 
An plete specifications on all rheostats and vitreous 
La enamel resistors, write today for our new catalog. 
1. A 
nical - Mallory Power Rheostats are available in the following eight power ratings 
n el GS © (four of which are illustrated): 25, 50, 75, 100, 150, 225, 300 and 500 watts. 
1 his - 
oyola Parts distributors in all major cities stock Mallory standard components for your convenience. 
and | 
lected Serving Industry with These Products: 
d ex: Hectromechanical — Resistors © Switches ® Television Tuners ® Vibrators 
Frost, Electrochemical— Capacitors © Rectifiers © Mercury Batteries 
a Metallurgical — Contacts * Special Metals and Ceramics © Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Automation 
Requires 


and Allen-Bradley 
got it from 
MOHAWK! 





On stamped and tapped 
parts like these coil ter- 
minals Allen-Bradley found Mohawk’s 
guaranteed uniformity eliminated re- 
jects, both of parts and finished coils. 
Since their usage is 200,000 per 
month, down-time could have been 
extremely costly. 





But Mohawk not only maintained pro- 
duction and quality levels—they also 
were able to deliver the stamped, 
formed and tapped parts at a sub- 
stantial saving over the usual cost of 
fabrication. 


If you'd like to get small threaded 
stampings in large quantities with 
guaranteed uniformity—avtomatically 
—send blue prints or write to: 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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Company 


Briefs 


A reward of $100 is being offered 
by National Pneumatic Company, 
Inc. and Holtzer-Cabot Divisions, 125 
Amory Street, Boston 19, for informa- 
tion relating to the oldest Holtzer- 
Cabot motor still in operation. By an 


to complete its records of earlier mo- 
tors designed and built by the Holt- 
zer-Cabot Electric Company, founded 
in 1875 by the late Charles W. Holt- 
zer. The original Holtzer Electric 
Company pioneered in the develop- 
ment of d-c motors, repulsion-induc- 
tion motors, electroplating dynamos 
and similar apparatus. In the 1890's 


the company constructed the first 
electric carriage. 
Radio Receptor Co., Inc., New 


York City, has changed the name of 
its Seletron & Germanium Division to 
“Semi-Conductor Division.” The new 
name was necessitated by the wide 
range of products the division is now 
manufacturing under its recently in- 
augurated expansion program. These 
include selenium rectifiers, germa- 
nium transistors and diodes, and 
silicone diodes. Silicon transistors will 
be the next project. 


United-Carr Fastener Corp., Cam- 
bridge, Mass., has announced the ac- 
quisition by that corporation of all 
the capital stock of the Palnut Co., 
Irvington, N. J. Palnut manufactures 
a line of single-thread locknuts made 
of spring-tempered steel. The com- 
pany, which will be operated as a 
wholly owned subsidiary of United- 
Carr, will retain the present Palnut 
management in their present positions. 


During the second quarter of 1954, 
Fansteel Metallurgical Corp., Chi- 
cago, Ill., delivered its 100 millionth 
sq. in. of selenium rectifier cells. Con- 
nected together in the proper circuit 
arrangement, the selenium rectifiers 
supplied would have a combined out- 
put of 687,500 kilowatts or 921,250 
hp. 

The wide and growing use of se- 
lenium rectifiers is indicated by in- 
creased applications in electric con- 
trols for motor-driven machines and 
equipment, as well as in electric arc 
welders, automative alternator-recti- 
fier systems, railway signals, telephone 
exchanges, and other equipment. 


presents | 
A NEW IDEA IN 
Flexible Plastic 


TUBING CLAMPS 


= 








| for use 
| FR AN TYP 
CONNECTOR| 4 


This unique tubing clamp provide 
an inexpensive method to protec 
open wiring used in connection 
with a standard AN TYPE CON. 
NECTOR. 


It is an easy and quick way to | 
attach flexible plastic tubing toa | 
connector—without the use of hand | 
tools. When used in conjunction 
with a gasketed adapter, a water | 
proof joint is provided betwen | 
connector and tubing. 


Material—aluminum. Sizes 0 | 
accommodate tubing from \-i 
I.D. to 2-in. I.D. AN plug sm 
12S to 48. 





Write for Catalog data. 


ay 
m y 


H. H. BUGGIE, Inc. 


726 STANTON STREET { 
TOLEDO 4, OHIO } 


~ | Sel 
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des 
. provides velvet-smooth 
N. : 

| acceleration to protect 
“to + ° 
on | yarn on textile machinery 
and | 
ion ' 
ter . Costly down-time due to yarn breakage is kept at 
= | a minimum on textile machinery equipped with 
| Reliance V*S Jr. Drive. It permits application of 
in power from zero to full running speed . . . evenly 
88 ... smoothly ... minimizing thread breakage. 


The Reliance V*S Jr. Drive provides smooth, 

shockless operation, powerful starting, wide 

speed ranges, fast reversing and quick stopping. 

: The all-electric, adjustable speed More and more manufacturers and users of 
’ drive that eliminates mechanical . . 

lien sintehce ead wapiahle machinery are finding these benefits the road 

pitch cone pulleys. Ratings to lower costs. May we send you all the facts? 

from ¥% to 3 Hp. : ‘ B : 

They’re contained in our compact, fully illus- 


trated Bulletin D-2102. Write for a copy today. 


RELIANCE tncinecrinc co. ° 


Sales Representatives in Principal Cities ° 1054 Ivanhoe Road, Cleveland 10, Ohio 
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JUST THREE EXAMPLES OF PeS ENGINEERING 
AND MANUFACTURING SKILL 


STANDARDIZE ON-<QQ3> 


for Dependable, 
Long Life Operation—Quick, Easy Wiring 











Pas 
o SUPER A.C. SWITCHES 


Maximum Service — Quiet Operation — 
Extra Long Life. Rated 15 and 20 
Amperes, 120 Volts A.C., 277 Volts AL, 
For use at full rated capacity on fluores- 
cent and incandescent loads—up to 277 
Volts at 80% of current rating of switch 
on motor loads. 











7 
4 

as 
a 





P&S Turnlok Line 


Just turn the cap and it’s locked, securely 
and safely. Sturdily constructed — De- 
signed for easy wiring—Ampere rating 
plainly visible on modern face design. 
Connectors, receptacles and caps avail- 
able in 10 and 20 Amperes—2, 3, and 4- 
wire types. 


PzS Polarized Devices 


Built sturdier with extra thick bodies and 
extra heavy metal parts —to withstand 
rough usage over a long period of time. | 
Designed for wiring ease. A complete 

line of 10 and 20 Ampere, 2, 3, and 4-wire 
connectors, receptacles and caps. 








These are just a part of the P&S Line. Send for Catalog No. 49 for 
complete information. If you have a special requirement for elec- 
trical wiring devices, write us. Our sixty years of experience in the 
manufacture of electrical products will prove helpful. 


Dept. EM 


PASS & SEYMOUR, INC. SYRACUSE 9, N.Y. 


Offices: 71 Murray Street, New York 7, N. Y. 


1229 W. Washington Blvd., Chicago 7, Ill. 
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Their versatility is indicated — 
ability to supply d-c requiremen 
electrical controls and related 
ponents ranging from a few Com. 
peres in an electronic computer 
several hundred amperes in q ts to 
of industrial machine controls, 


Heli-Coil Corp., Danbury 
has announced the availability of j 
facilities and engineering knowin 
for producing precision wire havi 
cross sections of intricate or Unusual 
design. This service is expected tp 
interest machine designers and 
requiring a wire form of metal not 
normally procurable, or of special de. 
sign and accuracy not available 
through usual sources. 

The company operates equipment 
capable of rolling wire of ANY Cross 
sectional design in sizes ranging from 
0.022 in. diam to 0.1875 diam, Ae 
curacy of wire size can be held tp 
0.0002 of an in. 


Levinthal Electronic Products, 

a new organization, is located at 289) 
Fair Oaks Ave., Redwood City, Calif 
The company specializes in the de. 
sign of electronic medical instruments 
and has facilities for research and de. 
velopment of other products relating 
to the fields of applied physics and 
electronics. 


Radio City Products Co., Inc., New 
York, has moved its engineering de. 
partment, development laboratories 
and general and administrative offices 
to its plant in Easton, Pa. The pur. 
chasing division and the New Yor 
district sales office occupy offices at 
101 West 31st Street, New York Cit 


Recent enlargement of its plant by 
31,000 sq ft makes available to the 
R-B-M_ Div., Essex Wire Con, 
Logansport, Ind., facilities containing 
more than 200,000 sq ft devoted to 
the manufacture of industrial and ap 
pliance controls, electronic relays, and 
other components and devices. The 
plant employs approximately 20) 
people. 


At the Dayton Pump & Manufie 
turing Co., Dayton, Ohio, Kenneth R. 
Lung, research and engineering mat- 
ager, was one of seven executives Ie 
cently made vice presidents of the 
company. 


How electric wires and cables ae 
made is shown in a new 45-min mo 
tion picture entitled, “Cable—Pathway 
of Power.” This film, in color and with 
sound, shows the various steps in the 
production of wires and cables, start: 
ing with copper bars and aluminum 
ingots, following through to the fin- 
ished product. Animated sequences 
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GRADE A DESIGNING 


2 







front view 


Note 
Inexpensive 

Split Bushing 
Insert 


rear view 


Zinc and Aluminum Die Castings 





* ‘Skilled in Die Casting Mechanics 
AUGUST 1954 


The die casting here illustrated was formerly made 


in two parts. Highly qualified designing by the principal and 


seasoned skill by the die caster were involved to get the 


spectacular results that are so apparent in this end product. 


Grade A die casting designing is often achieved by 


cooperative effort of product manufacturer and Madison-Kipp. 


Please write us when you think die castings may apply. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET ¢ MADISON 10, WIS., U.S.A. 


Experienced in Lubrication Engineering 


Originators of Really High Speed Air Tools 
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Packs Big Switch Rating Into Small Switch Size 


Long famous for miniaturizing electrical controls, 
“Diamond H” now packs U. L. approved ratings up to 25A. 
and 2 H.P. at 240 V. into a series of toggle and push button 
switches whose bases measure only ®164” by 2440” by 1°46”. 

For portable tools, panelboards, home workshop power 
tools, power amplifiers, light industrial machines, vacuum 
cleaners and similar applications demanding utmost reliability 
over long service life along with the smallest possible size, 
new Series 1400 switches are available in all standard ratings 
and up to 1% H.P. at 120 V., 2 H.P. at 240 V., and to 25 
amperes at 120 and 240 V., A.C. only. (Ratings to 30 A. on 
special order.) 

A unique method of actuating the pivoted rocking arm of 
the contact mechanism by a specially insulated spring-loaded 
roller provides positive pressure in all positions and smooth 
action without lag or hesitation. Toggle switches available 
single pole, single throw (dummy terminals optional) and 
single pole, double throw (two and three position and 
momentary one or both sides). Push button switches single 
pole, off and on, and momentary double throw, no off. 


For complete details, write for Bulletin B6 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 











for small 
mechanisms 
and light 
valving 





Decco gives you a complete 
range of small, short-stroke, 
low-amperage, push or pull 
industrial Type Solenoids 
manufactured with all the high 
quality of Decco Standard Size 
Solenoids. Built to J.1.C. speci- 
fication, Decco Small Solenoids 


are shock-mounted to reduce 
self-destruction, have silicon 
steel laminations for efficiency, 
hardened beryllium-copper 
plunger guide, and heavy 
Formvar insulated magnet 
wire onhigh flow point molded 
nylonsbobbins. 


SPECIAL SOLENOID PROBLEMS ENGINEERED TO YOUR NEEDS 






HETROIT 


2435 HILTON ROAD 
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DETROIT 20, (FERNDALE) MICHIGAN 





OMPANY 


| 


| 


are used to illustrate and ex i 
strate ¢ xplain s 
Ome 


of the steps, such as the extrusio 
insulating materials onto wiens a 
cables, and the testin = 


g of finj 
high-voltage cables. Prints a ll 


able for showing from ¢ 

Cable Corp. main office in aa _ 
or from branch offices in Atlanta Ch 
cago, Dallas, Los Angeles, Pittsbuy 
Si. Paul, San Francisco, and Seatit 


New affiliate of the Gulton Man 
facturing Corp., Metuchen, NJ 4 
the Greibach Instruments Corp. Ga 
bach, which will make its headquay 
ters at the Gulton plant, is producins 
a new line of multimeters invented by 
the head of the company, Dr, Emil 
Greibach. 


Two new plans make possible the 
acquisition of electrical coil winding 
machinery, made by the Universal] 
Winding Co., Providence, R.1., with. 
out undue financial burden to the pur. 
chaser. A “pay-as-you-profit” plan, of. 
fered by the manufacturer, permits 
deferred payments spread over a pe- 
riod extending as long as seven years, 
Also available is a five-year lease plan 
that permits re-lease or purchase of 
the machinery at its then fair market 
value at the, end of the term. Both 
plans apply to all the machinery 
Universal makes, and is not limited to 
specified models. 


The research center of Burroughs 
Corp. is now occupying its new $3 
million dollar air-conditioned research 
laboratory building in Paoli, Penna, 
Located on a 12-acre tract the 105, 
000 sq ft structure was begun in July 
1952. 4 

The research center is concemed 
primarily with research and develop. 
ment work in electronics, electro- 
mechanics and magnetics. In addition 
to building two “giant brain” electron- 
ic computers, the laboratory has de. 
veloped specialized tubes, pulse con- 
trol equipment, magnetics components 
and other devices. 


Trav-Ler Radio Corp. expects 0 
have its new 70,000 sq ft addition 
to its Orleans, Ind., plants in produe- 
tion in the immediate future. The new 
plant is designed to produce television 
and high fidelity products, as well as 
color television when large picture 
sets can. be produced at popular 
prices. The new addition, which oc- 
cupies a 3% acre section adjoining the 
main plants in Orleans, gives Trav- 
Ler a total of 210,000 sq ft of produe- 
tion space in that city. 


F. J. Stokes Machine Co., Philadel 
phia, Pa., has launched a million 
dollar expansion program that will 
enlarge its production facilities by 
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Mr. Air Conditioning Manufactures | smother 40 per cent. The ney 

, gram follows closely an expane; 
- ae : EXPansion of 
about the same scale which Was 
pleted early in 1951, Croud a 
broken on July 4 for a 50.000 " 
addition to the present Stokes c 
at 5500 Tabor Rd., Northeast Phi 
delphia, which will provide additio 
manufacturing space and larger a 
and engineering department 
modations. — 





These R-B-M Relays 





The Neptune Meter Co, has a j 
quired the Cox and Stevens Aireraf 
Corp., maker of portable electron 
kits used to weigh planes on airfelh 
as well as heavy-duty scales for . 
dustry. The acquisition of the Mineola 
N.Y., firm is part of Neptune's Cae 
tinuing program of diversification and 
expansion in the field of measure. 
ment. 


AGT AL SIMPLIFY The Technology Instrument Cor 
has opened its new West Coast engi. 
neering facility at 731 North La Brey 


Ave., Hollywood 38, Calif. The com. 
pany, which specializes in the fields 


of precision potentiometers, phase 
measurements, and other spheres gf 
electronic instrumentation, has ap- 
, en ea pointed J. M. Looney, Jr., as engineer 
Developed expressly for air conditioning in-charge. 


aco 





and refrigeration. While designed primarily 


con 


: : : Atlas Chain & Mfg. Co. has opened 
for capacitor motor starting service, relays are its new home office and factory a 
288 N. Main St., Doylestown, Pa. The 


also available with normally open contact company, evker of sae 


rated 1 H.P.— 115 Volts and 1% H.P.— 230 roller chain, described the move » 
hs ; part of a plan to increase and central. d 
volts A.C. for sequence starting, motor inter- ize production facilities, and to gain 


space for future expansion. The new 
Doylestown headquarters augment the 
Northeast Philadelphia plant which, 
for the present, remains in operation, 


locking or general purpose application. 


Assets of Computer Corporation of 
America have recently been purchased 
by Bruno-New York Industries, New 
York. A new division, Computer Com 
pany of America, has been estab 
lished to continue the manufactur 
of IDA analog computers, precisiit 
voltmeters and other products. Facik 
ties of the current company will pe 
mit the Computer Division to expand 
@ Totally Enclosed its line of proprietary items and 

accept larger delivery commitment. 
e Snap-action Contacts Seekers York Industries has been 
e Non-positional Operation engaged, since 1950,. in large-scale 
e Accessible Wiring Terminals production of electronic equipment 
e Underwriters’ Approved. File for government and industrial use. 


Nos. SA 1984 and E 12139 A group of employes has purchased 


Write Dept. A-8 for Details Today. Barnes and Reinecke, Inc., Chicago 

x & a DIVISIO bk Controls for Electronic, design, research and development et 

“»™= Refrigeration, In- gineering firm. For the most part, the 
dustrial, Appliance, 


ESSEX WIRE CORPORATION Communication and i or = engines, Se : 
Logansport, Indiana Automotive Industries 10mMas - Alder W 10 € ey 
S a president, a position he has occupied 
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es of 
5 ap- 
ineer- 
: When you can't change the operating conditions, 
all ' design around them. 
wel That principle applies to electrical insulation we 
“The | is required to function, unfailingly, in the pemeene 
a of heat, flashover, chemicals or acid fumes. - 
wil Electrical Porcelains are ds of inc 
nied materials, fused in the kiln. Bence) 1igh 
an | to thermal shock. The soft 
a porcelains are between 2500 F. 
nt the One of the big advantages ¢ 
hich, is their ability to withstand a1 
ati char or track during flashover. 
Porcelain insulators may be 
to parts requiring soldering or 
= from flux vapor absorption. That’ 
Porcelains are inert to most chen : 
Cu corrosive vapors. | a 
a Special formulas are availodibed meet specific 
al application needs. You are invited t 
alk insulator requirements with any 
Fa here listed. . 
1 per- 
nd to Sponsored by these members of the 
nents. 
been DRY PROCESS ELECTRICAL PORCELAIN SECTION 
I le 3 
a i NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
" THE AKRON PORCELAIN CO. 3000 Corry AVE.. AKRON 14. OHIO 
hased THE CERAMIC SPECIALTIES CO. 444 west sixtH STREET. EAST LIVERPOOL. OHIO 
nicago THE COLONIAL INSULATOR CO. 937 GRANT STREET. AKRON 11. OHIO 
7 he ,} KNOX PORCELAIN CORP. knoxvitte 1. TENN 
, ule 
led by NEW JERSEY PORCELAIN CO. new york AVE. AND PLUM ST.. TRENTON S.N. J 
es as = PORCELAIN PRODUCTS. INC. west sanousxy STREET. FINDLAY. OHIO 
~upied 


+ THE UNIVERSAL CLAY PRODUCTS CO. 1s01 € First sTREET. SANDUSKY. OHIO 
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for the past year. No changes jn 


L T a & o | sonnel are contemplated. The oa 
22 & € ch | pany had been sold a year ago to jy 
molded m lon Manufacturing Co., Pittsburgh, 

VW New address: Wagner Electric 


Corp., St. Louis, Mo., has relocated 
its Atlanta Branch offices and Ware. 
house at 1536 Blvd. Ave., NE. The 
building contains 20 thousand sq-ft 
of floor space. W. E. Prewitt js man- 
ager of the Electrical Branch Office. 


blower wheels 


Plasturbo Blower Wheels give you increased eff- 
ciency, less noise and light weight at less cost! 
Dimensional stability and uniform concentricity 
assure smooth, vibrationless operation. Injection 
molded in one piece with metal hub integral of Du- 
Pont’s FM 10,001 nylon for strength and dura- 
bility for wide ranges of temperature under varying 
conditions. Now being used in automobile heaters, 
air conditioning units, blowers, projectors and many | 
other applications. 


é, 


MAMCO 
SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 
wire leads. Six amp. 
capacity at 125 volts. 





Announcement has been made by 
Bridgeport Brass Co. of the opening 
of its New York warehouse and Offices 
and transfer of its New York sales and 
service offices, to 48-49 33rd gt. 
Long Island City, 1, N.Y. 


Send for samples of sizes 
now available. For quotations 
send prints or samples. 


Gramer Transformer Corp., Chi. 
cago, has purchased the Halldorsop 
Transformer Co., also of that city. 
Established in 1913, Halldorson has 
long specialized in a broad line of jn. 
dustrial, radio and _ television trans. 
| formers. Gramer’s purchase of Hall. 
|  dorson, coupled with the purchase by 
| its principles of controlling interest in 
| Johnson Electronics, Inc., Orlando, 

Fla., places Gramer among the larger 
independent producers of transform. 
ers and allied products. 





















MAMCO 
MOTORS 
MAMCO custom built 
motors are quality 
built and tested for 
moximum perform- 
ance and efficiency. 
Write for complete 
brochure on motors 
and motor sets today. 


MAMCO COILS 
MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 


BLOWER UNITS 
Complete blower units. 
We design and manu- 
facture to your speci- | 
fications. 











MASTER APPLIANCE MFG. COMPANY - Racine, Wisconsin 


A 125,000 sq-ft building — near 
West Chicago is nearing completion 
for Admiral Corp.’s fibrous glass divi- 
sion. Among the products to be pro- 
duced at the one-story plant is a fiber 
glass freezer chest liner, used in Ad- 
miral’s refrigerator-freezer. 


PRE-SET, TAMPER-PROOF 
TIMING 


ea ay 
TIMER 


at a price you can 
Oh ieel ae] 


Admiral research engineers are also 
completing experiments on high-tem- 
perature phenolic-impregnated glass 
cloth for use in aircraft. Employment 
at the new plant is expected to reach 
a maximum of 500. 





Kemtron Electron Products, Inc., 
has moved its general and administra- 


Practically non-breakable, Dura- tive offices from its Salem to its New- 


kool! Pre-set Timer Relays have 





more than proved themselves on 
the roughest and toughest jobs 
that could be found. Year by 
yeor, their use increases in sensa- 
tional fashion. 

Controlled time available from 
-15 to 20.0 seconds in either nor- 
mally open or normally closed 
actions, 3 to 4 week delivery. No 
waiting. Your production schedule 
is met. 


See telephone directory for local dis- 
tributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Durakool 


ot >t 














No false contacts 
No chatter 
Quiet in operation 


Eliminates double contacting 
or breaking of circuit 
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buryport, Mass., plant. The company 
manufactures electron tubes, germs 
nium and silicon diodes, and _trans- 
istors. 


Detroit branch office of the Tubular 
Rivet and Stud Co., is now located 
at 10305 West McNichols Rd. The 
new office, of which D. Drake Older 
is branch manager, will stock a com- 
plete line of rivets, riveting machines 
and machine parts. 


Ferro Corp., Cleveland, Ohio, has 
acquired the patent rights and related 
assets of the Peterson Kiln Co., Los 
Angeles, Calif. Allied Engineering 
Div. of Ferro will take over the pro- 
duction of the light, portable continu- 
ous kiln in which the Peterson Kiln 
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TOPHET A® (NICKEL CHROME) — For resisto 
TOPHET C* (NICKEL CHROME IRON) — Offers great streng! 


n sed for rhec nd heating ele 


EVANOHM‘’® (NICKEL CHROME) For high specific resistance 


800 ohms c.m.f ow temperature coefficient and low thermal 


e.m.f. vs. copper 


RODAR" (NICKEL, COBALT, IRON) An alloy for hard glass 


to metal seals 


CUPRON® (COPPER NICKEL) — Non-n 


perature coefficient. For rheostats and resist 


sy aa ene (NICKEL IRON) hile wa ign temperature coeffici 


of resistance. Applications include sensing bulbs and ballasts 


FILAMENT WIRE — MODIFIED HILO , COBANIC’ , SYLVALOY 


CARBONIZED NICKEL — RADIOCARB A”, POLICARB® , DUOCARB 









All wires available with insulations of Enamel, % 
Cotton, Silk, Nylon and Glass. Call or write for en- © 
gineering assistance—the Wilbur B. Driver staff 
welcomes an opportunity to work with you on spe- 
cial alloys for all electrical, electronic applications. 


WILBUR B. DRIVER CO. 


NEWARK 4 NEW JERSEY 
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Model 15: A compact, handsomely styled 
unit for desk-side use. Extra-fast because it 
operates on 230 volt current. 


Model 93: a super fast, virtually automatic 
machine for engineering departments with 
unusually heavy copying requirements. 









Model 50: Moderately priced, but pro- 
duces copies at a rate comparable to the 
largest machines. Full 46-inch printing width. 


Model 14: Another desk-side copying ma- 
chine, but one which operates on standard 
115 volt alternating current. 









Choose Your Copying Machine 


from a complete line! 


There is a BRUNING Copyflex to Suit 
Every Need... Fit Every Budget! 


Model 11: Consists of a printer, a developer, 


and a combination stand—each unit may be 
purchased separately if desired. 


Model 30: Designed for drafting rooms 
with medium copying requirements and a 
modest budget for equipment. 





Model 20: A low-cost, standard 46-inch Model 100: An 
printing width machine which operates on 
regular 115 volt A. C. electrical circuit. 


all-purpose desk-top 
copying machine with Il-inch printing 
width. Operates at 12 feet per minute. 


Copies anything typed, written, 
printed or drawn on ordinary 
translucent paper—in seconds. 


BRUNING 
CopyHlex 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE. 
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Co. specialized, adding to 
line of kilns and driers for the 
industry. 

In another move, the Ferro Co 
purchased the Louthan Mfg, Ps 
East Liverpool, Ohio, from Harbison, 
Walker Refractories Co., Pittsburgh 
Pa. The new Louthan Division will 
produce electrical porcelain insulators 
and other ceramic products, Purchase 
of Louthan adds a seventh member 
to Ferro’s list of wholly owned do. 
mestic subsidiaries, and is in line with 
the company’s policy of diversifying 
and increasing its facilities, h 


its OWn 
ceramic 


A new plant with facilities for the 
mass production of printed and etched 
circuits has been completed by US, 
Engineering Co., 521 Commercial §¢. 
Glendale 3, Calif. Printed circuits can 
be produced in sizes up to 18 x 18 in, 
The company has been engaged in the 
manufacture of terminal boards and 
electronic hardware and its entry into 
the field of printed circuits was a 
logical development of its other activi. 
ties. 


American Nickeloid Co., Peru, Il], 
manufacturers of pre-plated metals, 
has opened a Philadelphia sales office 
in the Western Saving Fund Building, 
Broad and Chestnut Sts., Philadelphia 
7, Pa. Simultaneously, the firm has 
revealed that it has closed its Detroit 
sales office. M. F. Hermann, the com- 
pany’s former representative in De- 
troit, is in charge of the new office. 


American Air Filter Co., Ine, 
Louisville, Ky., has purchased the 
entire plant and equipment of Ice 
Cooling Appliance Corp., Morrison, 
Ill. The Ice Cooling Appliance Corp., 
a subsidiary of City Products Corp, 
Chicago, manufactures freezers, soft 
drink coolers, vending machine parts, 
and other equipment. Its 152,000 sq-ft 
Morrison plant will be operated by 
AAF’s Herman Nelson Division, Mo- 
line, Ill. 


Acquisition of the locomotive crane 
division and plant of The Browning 
Crane & Shovel Co., Cleveland, Ohio, 
has been announced by The Wellman 
Engineering Co., also of that city and 
a leading manufacturer of heavy-duty 
materials handling equipment. This 
acquisition was made to further round 
out the line of Wellman materials 
handling equipment. 


Worthington Corp., Harrison, N.]J., 
is moving its entire reciprocating 
power pump operation from Harrison 
to its Oil City plant. Involved in the 
transfer are the engineering, manu- 
facturing, sales and parts replacement 
programs. 
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Meters 


but 
SPECIAL 


ALLOYS 


“Steelmaker to the Electrical Industry” is a title we have 
earned the hard way . . . by the sweat of research and work 
pioneering development. In this modern world of gauges 
and instruments, of automation, electronics and atomics, 
the heart of the design is so often some silicon steel, high- 
permeability alloy, or other special electrical material that 
we produce. @ When you need a steel to do what ordinary 
steels cannot do—whether electrically or in resisting corro- 
sion, heat, wear or great stress, call on us. Allegheny Ludlum 


tell the tale 


ELECTRICAL 


Steel Corporation, Oliver Bldg., Pittsburgh aay Pa. a 


PIONEER in Specialloy Steels 


Allegheny Ludlum 


Warehouse stocks of Allegheny Stainless carried by all Ryerson plants 
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| William H. McKnight, 
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| GuasseEs are fundamentally strong ma- 
terials. In compression they surpass 
brick, cast iron or concrete, and will 
withstand pressure which cause met- 
als to flow. Glass never fails in shear, 
|and tensile strengths as high as 2 
|million psi have been observed. The 
|absolute strength of a glass depends 
markedly on the surface conditions 
so that these extremely high strengths 
are not usable in glass products as 
‘the surfaces are usually scratched or 
abraded. However, by the proper 

'choice of glass, good design and 

| added finishing treatments, glass prod. 

jucts can be made with excellent 
™ | mechanical strength. 

A working stress of 4000 psi with 
adequate safety factors may be at- 
tained with tempered, i. e. heat treat- 
| ed, commercial glasses. Glass does not 
| flow before failure and the full work- 
|ing stress up to fracture may be re 
alized without deformation. 

The elastic modulus of glass varies 
| with composition from a value lower 
|than most metals to a value higher 
| than aluminum. Many commercial 
| glasses have an elastic modulus ap- 
| proximately one-third that of steel. 

The hardness of glass is usually 
measured by scratch tests, and, de- 
pending on its composition, it is about 
'6 on Mohs’ scale. In general, the high 
|silica and borosilicate glasses are 
harder than lime or lead glasses. 

Glasses are classed as electrical in 

sulators, but there is a broad range 
of electrical characteristics varying 
with the composition. The best glass 
has an electrical resistance 100,000,- 
/000 times that of the lowest resist- 
ance glass. The dielectric strength is 
so high that the thickness of glass 
necessary for mechanical strength is 
far in excess of that necessary to pre- 
vent electrical breakdown. Dielectric 
breakdown voltage decreases with in- 
| crease in frequency and temperature. 

Optical filter glasses are not limited 
|to the visible spectrum, but may ab 
| | sorb or transmit infrared or ultraviolet 
| ‘light as well. Glasses can be made 








SLIP RINGS 
.-- AND SUP RING ASSEMBLIES 











Oil-free, self-lubricating Bush- 
ings ond Beorings (applicable 
—100° te +300° F.; with ex- 
ponsion coefficient helf that 
of steel will not seize shaft at 
low temperature); oil-free 
Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vones. 





{ GRAPHITE METALLIZING CORPORATION 


| 1059 Nepperhan Ave. « YONKERS, NEW YORK | 


[_] Please send date on Grophalley BRUSHES and CONTACTS. 
[_] Send date on BUSHINGS. 


| NAME & TITLE 


COMPANY |to transmit or absorb x-rays. Photo- 

| STREET | | sensitive glasses are sensitive to near 
' . 

city ___2ONe state Js ultraviolet, and when exposed and 
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Abstract and Comment 





Glass—an Engineering Material 


properly heat treated, will produce ay 
image in the glass. In some glasses 
exposed areas may react more rapidly 
w:th hydrofluoric acid, than the unex. 
posed areas. This provides a simple 
method of producing a multiplicity of 
holes and contours with a practical 
depth of % in. 

A cold glass working process knowp 
as dry press multiform is very similar 
to powder metallurgy in that the glass 
is ground to a fine powder, mixed 
with a suitable binder and _ pressed 
into a mold. After ejection from the 
mold, it is sintered at temperatures 
near the softening point of the base 
glass. The resulting product is opaque, 
and has nearly all the characteristics 
of the original material. The chief ad- 
vantage is the ease with which small 
shapes may be produced with tooling 
that is not subjected to the high tem- 
peratures needed to work hot glass, 
Parts may be produced with finer 
tolerances, usually in the range of 
+0.005 in. on diameters and +0.010 
in. on lengths. 

Multiform glass is widely used in 
the hermetic seal field. Utilizing the 
cullet from much larger glass runs, 
they can be made to match the ex- 
pansion coefficient of the metal. Glass- 
to-metal seals are available today us- 
ing Kovar, Sylvania 4, Dumet, 17 per 
cent chrome iron, 1010 steel, Sealmet 
28, platinum, Alleghany 28, molyb- 
denum, tungsten and aluminum, in 
combination with a suitable glass. 
Miniature tube sockets made of multi- 
form glass have proven to be equal 
to or better than the sockets commer- 
cially available today. 

Another cold process is the slip cast 
multiform method in which a glass 
slurry is made and cast in porous 
molds. This process is limited to high 
silica glasses at the present time, but 
parts can be produced which cannot 
be made by any other means. 

A transparent hermetically sealed 
header is used for units such as relays. 
The envelope is very similar to a light 
bulb, except that the open end is 
metallized around the edge so that it 
can be soldered to the header base. 
Obvious advantages are transparency, 
resistance to moisture, oil, most chem- 
ical fumes, and other environmental 
conditions. 

It is possible to add a conductor to 
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For long life under extreme conditions of shock, 


vibration, corrosion, humidity and temperature 









noi” 


type HEAVY-DUTY 


ELECTRICAL CONNECTOR 


Here is the electrical connector designed and built for maximum per- 
formance under rugged operating conditions. 

Intended for use with jacketed cable and not requiring ground return 
through mating surfaces, this connector incorporates sealing gaskets at all 
mating joints. 

W-Type Bendix* Connectors also incorporate standard Scinflex resil- 
ient inserts in established AN contact arrangements. Shell components are 
thick-sectioned high-grade aluminum for maximum strength. All aluminum 
surfaces are grey anodized for protection against corrosion. 

For the real tough jobs, be sure to specify the W-Type Electrical 
Connector. Our Sales Department will gladly furnish complete specifica- 
tions and details on request. side Sia 


—&TZ> 


SCINTILLA DIVISION 


Bandi 


AVIATION CORPORATION 


SIDNEY, NEW YORK 





Export Sales: Bendix International Division * 205 East 42nd Street, New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. © Stephenson Bldg., 6560 Cass Ave., Detroit 2, Mich. © 512 West Ave., Jenkintown, 
Pa, ® Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, Wisc. © American Bldg., 4 S. Main St., Dayton 2, Ohio @ 8401 Cedar Springs Rd., Dallas 19, Tex. 
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Subject: solder 


As far as cost is concerned, solder is a relatively 
small item in any manufacturing operation 
But solder does a big job. You should have 


the best solder you can buy... Federated solder. 


For printed circuits Federated CASTOMATIC* 
bar solder. the machine-cast solder 


with no dross, with uniform composition 


throughout each bar. 


For joining work Federated Rosin Core 
(RTS 200) wire solder in all 


commercial gauges and compositions. 


Photo courtesy Photocircuits Corp.. Glen Cove, N.Y. 


Federated Metals Division 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 

In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 

Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zinc Dust, 


Die Casting Metals, Lead and Lead Products, Solders, Type Metals 
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glass by firing silver onto the surface 
in any desired configuration. To this 
base coat can be added an electro. 
copper plate and a protective Surface 
of other metal. Terminals or auxiliary 
metal parts can be soldered. Because 
the conductor is in intimate contact 
with the form at all points, its ele. 
trical characteristics are largely dig. 
tated by the quality of the form, 
Glass inductances, capacitors, both 
fixed and variable, delay lines and 
similar units made by this process are 
widely used in the TV and radar 
fields where controlled, reproducible 
characteristics are needed. 

Thirsty glass is produced by soak- 
ing a special alkali borosilicate glass 
in an acid bath after a controlled heat 
treatment. Soaking dissolves out the 
soft fluxes and leaves a porous struc- 
ture which is 96 per cent silica. This 
porous glass is permeated with sub- 
microscopic holes about 0.2 millionth 
in. in diameter. These holes are so 
numerous that the total surface area 
of the holes in 1 oz of thirsty glass 
amounts to about 1% acre. In this 
form the glass is a good dehydrating 
agent. While it is more expensive 
than silica gel, it has the advantage 
of controlled shapes and of being dust 
free. The absorbed moisture may be 
driven off by heating. 

Thirsty glass is an intermediate step 
in the production of Vycor glass, a 
material so resistant to thermal shock 
that it can be plunged while white 
hot, into ice water without fracture. 
In addition to its very low coefficient 
of thermal expansion, this 96 per cent 
silica glass has good ultraviolet trans- 
mission. 


Fused Silica 


High silica glasses have produced 
outstanding characteristics in a new 
basic material. Fused Silica has unique 
characteristics such as high transmis- 
sion of ultraviolet light, good optical 
quality, homogenous structure, ex- 
treme chemical purity, non-darkening 
under X or gamma radiation, low 
ultrasonic attenuation, low dielectric 
loss, high softening point, (1585 C) 
and a very low thermal expansion 
coefficient. It is available in disks up 
to 16 in. in diameter and 2% in. thick. 
Tubes, rods and other shapes should 
be available in the near future. 

Fused Silica can be slip éast and 
sintered to a _ porous, rigid, and 
opaque body with fairly good dimen- 
sional reproducibility. Plates, cylin- 
ders or more complex shapes compati- 
ble with slip casting practice can be 
produced. This material can also be 
processed in plates controlled pore 
sizes. 

Electrically conducting or EC glass 
consists of a good _ insulating glass 
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IN ROOM AIR-CONDITIONERS G-E drawn-oval improves 
power factor and reduces running current. 





RATINGS of G-E drawn-oval capacitors range from 1 to 10 uf, 600 to 1500 
volts d-c, and 330 to 660 volts a-c. 


Versatile G-E drawn-oval capacitor 
Saves space, costs less 


If you use fixed paper dielectric capacitors, G-E drawn-ovals 





offer you an opportunity to save up to 20% on weight, and as 


much as 10% to 20% on cost. The oval-shaped container, IN ELECTRIC TYPEWRITERS AND BUSINESS MACHINES, 
; : the compact G-E drawn-oval is used with split-phase 

developed by General Electric, offers more capacitance per dollar capacitor-run motors. 

than similarly rated rectangular capacitors. And, by conforming 

to the natural shape of the winding, it results in a smaller, lighter 

unit, too. They’re available in ratings from 1 to 10 uf, 600 to 


1500 volts d-c, or 330 to 660 volts a-c, 60 cycles. 


G-E drawn-ovals feature: A double-rolled seam, between case 
and cover that makes a mechanically strong, hermetic seal which 
stays leak-proof even under severe operating conditions; a choice 
of eyelet, fork-type, or quick-connect (solderless) terminals; 
silicone bushings between terminal and cover, that effectively 


maintain a high insulation resistance despite long operation and 





wide temperature variation. 


IN FLUORESCENT LAMP BALLASTS, G-E drawn-ovals 


General Electric drawn-oval capacitors are being used in room (left) improve power factor. 


air conditioners, business machines, fluorescent lighting ballasts, 
and industrial and military control systems. If you would like 
specific application assistance, contact your local General 
Electric Apparatus Sales Office. General Electric Company, 


Schenectady 5, New York. General Electric Co. 





Section B442-19 
Schenectady 5, New York 


Please send me Bulletin GEA-5777. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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for manufacturers of 


MINIATURE SLIP RING ASSEMBLIES 


Increasing demand for Improved’s tubing for slip rings has led to expanded 
production! Improved can now supply (with a maximum of 3 weeks’ delivery) 
tubing for slip ring assemblies in any of the noble metals, such as gold and 
silver, in alloyed form or laminated to a non-precious, non-costly base metal 
that supplies all the strength and rigidity needed. 


MAXIMUM DIAMETER 1” x .060 
+ .001 -+ .000 
— .0000nO0.D.; — .001 onl. D. 


All items custom made. Quotations or more 
information upon request. 





TOLERANCES: 


The Home of IMPROVED Service 
Rhode Island’s largest manufacturer 
of Laminated Metals 


The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1698 


775 Eddy Street, Providence 5, Rhode Island 


Chicago Los Angeles 
333 North Michigan Avenue 2107 Seventh Ave. 





It’s important that you know 
How to deal with 
radio interferemee .. . 


















Now that military and federal agencies are beginning to crack 
down on violations of radio interference laws, the problem of 
how to suppress radio interference calls for prompt and effective 
solution. No more fooling! 


ELECTRICAL MANUFACTURING editors have addressed themselves 
to this design engineering problem and in the September issue 
will answer such fundamental questions as: 


e What are the sources of radio interference? 
e How is interference measured? 

e What regulations are applicable? 

e How is interference suppressed? 


Case history examples will deal wiih a broad cross-section of 
electrically operated products including machine tools, electric 
freezers, fluorescent lighting equipment, industrial furnaces, port- 
able tools, tape recorders, etc. 


Be on the lookout for this September feature! 
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base with a transparent electrically 
conducting coating on the surface. 
The stable electrical resistivity anq 
other properties opens up the de. 
velopment of completely new types 
of electrical products. For industria] 
baking and drying operations, domes. 
tic space heating and other heating 
applications, EC glass gives excellent 
service. Generally, EC glass is oper. 
ated below 400 C, and can dissipate 
about 15 watts per sq in. under good 
conditions. The life expectancy jn 
heating applications is somewhere be. 
tween 2000 and 5000 hr. 

A series of precision type resistors 
are being developed using glass rods 
for a base and EC coating as the cop- 
ductor. They have good electrical and 
thermal stability and good load life, 
After being run at red heat, these 
resistors return to their original re- 
sistance within 5 per cent. OOO 


Abstracted from a paper delivered at 
the Second Basic Materials Conference 
held in Chicago in May. 


No Saturation Seen in 
Appliance Market 


THE WORD “SATURATION” means noth- 
ing when applied to the market for 
electrical appliances since progressive 
obsolescence and the need for re- 
placements are forces that do away 
with the bugaboo of a saturated mar- 
ket, according to J. H. Jewell, West- 
inghouse vice president and president 
of NEMA. Speaking before an elec- 
trical distributors group in Atlantic 
City in June, Mr. Jewell predicted 
that more than 428 million new ap- 
pliances will move into American 
homes in the next five years. 

He said this expected total prob- 
ably would be made up of 101,000,- 
000 major appliances, 248,000,000 
portable appliances, 47,000,000 radio 
receivers and 32,000,000 television 
sets. oou 


Electric Water Systems 
Sales Holding Up 


Sates of electric water systems to 
farmers and homeowners living be- 
yond reach of municipal water mains 
are currently running virtually neck 
and neck with what they were a year 
ago, the industry’s third highest vol- 
ume year. This was the encouraging 
picture outlined by Herbert C. Ang- 
ster, executive secretary and director 
of the National Association of Domes- 
tic and Farm Pump Manufacturers, 
at the June meeting of the association. 
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TO YOUR 


MOTOR CONTROL 7 
\V o ww te 


PROBLEM 


(NEMA TYPE Xil) 


Developing this new line of NEMA XII Enclosures, Arrow-Hart 
worked in close cooperation with leading Industrial Engineers 
throughout the country. Their recommendations have helped us 
make these the finest enclosures ever offered for use in those 
industries where it is desired to exclude such materials as dust, lint, 
fibres and filings, or oil and coolant seepage. Teamed with Arrow- 
Hart Type “RA” Magnetic Motor Starters, they assure the superior 


electrical performance that will help all machines realize their full with EXCLUSIVE ARROW-HART 
productive efficiency. “RIGHT ANGLE” DESIGN STARTERS 


Featwres see Arrow-Hart Type “RA” Starters feature a completely 


* BALLOON TYPE IMPRESSION GASKET ... of heavy neoprene effec- new, radically different operating mechanism. Working 
tively seals out oil. through a bellicrank lever linkage, the much smaller 


® RUGGED CONSTRUCTION ... of heavy, seamless drawn steel. Hinged magnet gains added leverage and easily outperforms 


cover is more convenient, can’t be dropped, provides superior 


2 . old-fashioned, direct-acting types. Here are some of 

alignment with even pressure all around for a complete seal. . - < 

: . the important benefits made possible by this first real 

* AUTOMATIC LATCHES .. . hold cover securely even if locking screws , re 

are accidentally left loose. advance in motor control design in over 25 years... 
* NO KNOCKOUTS .. . with no possibility of accidental removal or 

loosening of unused knockouts. . .and, thereby, no possibility of e GREATLY REDUCED SIZE AND WEIGHT 

admitting breakdown materials. Plenty of room in enclosure 

makes it easy to drill for top or bottom entrance. * IMPROVED PERFORMANCE AND DEPENDABILITY 
* REMOVABLE MOUNTING PLATE .. . makes it easy to remove starter e STRAIGHT-THRU FRONT WIRING 

from enclosure by merely loosening 2 non-removable screws. 

s e ALL CONTACTS EASILY ACCESSIBLE FROM THE 
Available ... IN NEMA xu FRONT 


© ACROSS-THE-LINE SIZES 0, 1, 2 and 3 
* COMBINATION STARTERS .. . SIZES 0, 1 and 2 


e POSITIVE UNDERVOLTAGE RELEASE 





SEND FOR COMPLETE INFORMATION .|, 5 #AAIE THIS COUPON TODAY = 


A ® ge °o “og & Bg A Bog T INDUSTRIAL CONTROL DIVISION 





SINCE Pn Sa THE ARROW-HART & HEGEMAN ELECTRIC CO. 
INDUSTRIAL CONTROL DIVISION 
103 HAWTHORN ST,, HARTFORD 6, CONN. US.A 103 HAWTHORN STREET, HARTFORD 6, CONN. 
Offices, sales engineers and warehouses in: Atlanta, Please send my free copy of Circular No. MC-T1-76. 


Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Los Angeles, 


i 














Milwaukee, Minneapolis, New York, Philadelphia, i NAME 
Pittsburgh, St. Louis, San Francisco. In Canada: i POSITION 
Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, i 
Toronto. In England: Arrow Electric Switches, Ltd., t COMPANY 
i 1890 Ealing, London WS. : 
} . CO. ADDRESS 
Quality MOTOR CONTROLS e WIRING DEVICES 
ENCLOSED SWITCHES + APPLIANCE SWITCHES city ___ ZONE _______ STATE 
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SYNCRO *900’ 
POWER SANDER 


Loaded with Outstanding 
Features ... Including a 
Riverside Power Cord! 









The new Syncro ‘900’ sander 
is rugged enough for indus- 
trial use—yet priced for the 
“do-it-yourself” market. It will 
outperform and outlast virtu- 
ally any other portable sander, 
according to Syncro Corp., 
Oxford, Michigan. 


Reflecting the high quality of 
this U/L-listed tool is the 
power cord, designed and 
manufactured by Riverside. It 
is made of extra finely stranded 
wire protected by a specially 
developed natural rubber com- 
pound. A molded-on strain re- 
lief and grommet prevent kink- 
ing and damage in hard use. 
We also furnish the slide switch 
illustrated. 
























Specify Riverside electrical com- 
ponents for your product, too! 
We design and manufacture 
cords, wiring harnesses and 
other electrical specialties to 
fit your requirements . . . de- 
liver them to fit your schedule. 
Send sample or print for rec- 
ommendations and quotation 
without obligation. 





















FEN VOTE 


Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 
10227 Michigan Ave. - Dearborn, Mich. - Phone Tiffany 6-6800 


Oa 
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“If we continue at the present rate 
of selling we should have little dif- 
ficulty in achieving another near 
$100,000,000 volume vear in 1954,” 
the secretary said. He gave a large 
measure of credit to the association’s 
dynamic promotional program. The 
summer meeting of the pump manu- 
facturers association was called to ap- 
praise results of the recently com- 
pleted sixth consecutive National 
Water Systems Month (May) promo- 
tion. 

The farm market for electric water 
systems is relatively static, being well 
over three-fifths sold. On the other 
hand, the non-farm rural market has 
scarcely been tapped. Sixty-five per 
cent of the total estimated market for 
new installations is in this category 
of prospects, while only 25 per cent 
is in the farm field. The remaining 
10 per cent of the market is repre- 
sented by commercial prospects—in- 
dustries which have decentralized 
with a move to rural] areas, summer 
camps, motels, and the like. 

The replacement market potential 
is estimated at 1,220,000 installations 
during the next five years. These are 
new systems required to replace worn 
out systems. or those which no longer 
have adeqnate capacity in the light of 
stepned-up water needs for modern 
applience-regulated living. ooo 


Automatic Electronic 
Fabrication Requires 


Automatic Safeguards 


T. R. James 
GENERAL MILLs, INc. 


ATTENTION to both operator conven- 
ience and automatic safeguards is 
needed to make automatic fabrication 
equipment practical to operate. Good 
automatic machine design requires an 
arrangement that will leave all part 
feed-in hoppers or chutes readily ac- 
cessible for loading. This feature is 
usually handled satisfactorily by auto- 
matic machine designers, because it is 
generally a self-evident requirement. 

Good visibility of the parts in 
process and the action of the machine 
is often not satisfactory. Also needed, 
along with good visibility, is conven- 
ient accessibility and means of remov- 
ing parts in case trouble develops. 
While it is true that a well-designed 
machine fed carefully inspected parts 
will seldom fail to operate properly, 
lack of design features to assist the 
operator in quickly remedying faulty 
performance may result in lowered 
capacity and excessive maintenance. 

Because of the large number of dif- 
ferent kind of components fed to an 
automatic electronic fabrication ma- 
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We have the Engineers, 
Plants, Equipment and Know- 
How to produce SPECIAL 
PURPOSE DEVICES and 
COMPONENTS AT LOW 
COST. 


Illustrated below are only 5 of 
over 500 different SPECIAL 
PURPOSE DEVICES we've 
made to perform functions 
specified by our customers. 


f Poa 
LPS <) INSTRUMENT 











SHUNTS 
AIR COOLED 
SHUNTS 
RATIO 
ACCELEROMETERS 


Potentiometer Types 


MAXIMUM 
CURRENT CONTROLS 


for 
Generators 





———— 


REMOTE CONTROL SYSTEMS 





Send your specifications to us 
for prompt quotations. 


Ask for Brochure J54 


LU a 


Founded 1936 


1104 Hilton Road, Ferndale 
DETROIT 20, MICHIGAN 


Telephone Lincoln 4-7220 
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Copper Castings and 
orgings of Certified 
High Conductivity 


MALLORY 
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Your guarantee of uniformly high conductivity in copper castings 
and forgings is the individual certification that Philadelphia Bronze 
and Brass places on each piece supplied to you. 


Before shipment, every casting and forging is checked by the most 
modern Magnatest apparatus. The value of conductivity that 
appears on the certificate label is no vague minimum specification 
... but the actual measured figure. 


The exceptionally high conductivity of PB&B products—at least 
90% in castings and 95% in forgings—results from these manu- 
facturing practices: 
@ Only highest grade electrolytic copper is used for 
castings. 
@ Only certified oxygen-free high conductivity copper 
is used for forgings. 
@ Careful control is maintained over every step of 
processing. 
PB&B offers complete service that produces finished parts—both 
large and small—in accordance with your own drawings. All 
essential operations of pattern making, alloying, casting, forging 
and rough or finished machining are under one management... 
one responsibility. Also available are a selection of high-strength, 
corrosion-resistant alloys for structural use in electrical equipment. 
For a detailed discussion of your particular application, write to 
Philadelphia Bronze & Brass or to any of the field sales offices of 


P. R. Mallory & Co. Ine. 


PHILADELPHIA 
BRONZE & BRASS CORP. 


22nd and Master Streets, Philadelphia 21, Pa. 


a subsidiary of PR MALLORY &CO | 
MALLoRY 
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Helpful Reference Data on 
Printed Circuits 


ft N a continuing program, the editors of ELecrricAaL MANUu- 
FACTURING, have i regularly reporting developments in the 
miniaturization and unitization of electronic equipment. Special 
attention has been given to printed circuits ol associated tech- 
niques, both from the standpoint of parts design, application, 
and advanced fabrication a ewe methods, aauiieg au- 
tomatic production. 


A selection of 14 of these articles has been brought together 
in a 72-page booklet, Multiple Reprint No. 8, on “Printed Cir- 
cuits.” Booklet is 814 x 11 in., and includes each article in com- 
plete form with all original illustrations, schematics and dia- 
grams. Subjects include: 


Elements of Radio Circuits Printed on Ceramic Plates, April 1946, page 
138. Report of initial development of printed circuit components for 
proximity fuses; conductors formed of silver paste applied by silk screen 
on steatite plates and fired; resistors are carbon suspensions sprayed or 
painted. 

Standardized Stamped Wiring for Low-Power Circuits, July 1947, page 98. 
Grids of strap copper on two sides of insulating sheet connected by 
eyelets as iaiaion to cross-over problems; eyelets used for mounting 
components. 

Metallized Circuits Reduce Wiring Costs, September 1947, page 116. 
Atomized metal sprayed through a stencil to form conductors in grooves 
in dielectric material. 

Three Metallizing Techniques for Component Design, February 1949, page 
120. Conductors formed by metallizing a nonconductive surtace as a 
mass production technique. 


Miniaturization—Crux of Contemporary Product Design, June 1950, page 
86. Printed circuits a major means along with unitized package and 
module design for reduction in size, weight and complexity of electronic 
design. 

Unitized Electronic Design and Construction Techniques, February 1951, 
page 78. Printed circuits shown to be major elements in development 
of functional subassemblies, providing better reliability and decreased 
maintenance. 

Mechanization of Wiring—Key to Automatic Assembly, January 1953 
page 74. Design objectives behind the development of Motorola’s “Pla- 
cir’ system for mechanization of point-to-point wiring. 

Printed Circuit Assemblies by Automatic-Machine Systems, March 1953, 
page 106. Projected system for mechanizing electronic circuit assem- 
blies based on industry experience with the Auto-Sembly method de- 
veloped by the Signal Corps. 

British Developments in Embedded and Printed Circuits, May 1953, page 
84. Review of current thinking and progress based on recent official re- 
ports; several systems discussed, including methods of producing sprayed 
resistors and printed coils. 

All-Printed Circuit Electronic Assembly, June 1953, page 152. Rubber- 
backed connector system combined with printed circuits chassis elements 
eliminates connectors and most hand wiring. 

Portable Radio with Printed Circuit, July 1953, page 139. Admiral portable 
radio uses a photo-etched circuit pattern on a copper-faced phenolic- 
paper laminate. 

Solderless Electronic Assembly with Cellular Units, September 1953, page 
139. A system of circuit elements combined with printed circuits to 
simplify automatic assembly. 

Printed-Circuit Design Sources, December 1953, page 129. Tabulation of 
commercial and experimental design and fabrication services; survey of 
materials used, end-product specialties, and design information. 

Simplifying Fabrication of Printed Circuits, February 1954, page 122. Im- 
proved stencil-etch method for cutting down production time. 

e Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 

accompanied by remittance, including 3 per cent sales tax for New York 

City deliveries. Send orders to Reader Service Dept., The Gage Publishing 

Company, 1250 Sixth Ave., New York 20. 








chine, it would seem desirable to gy. 
range the machine with all the feed-in 
hoppers on one side so that Parts 
trucks and the hoppers themselves 
would not be in the way of the oper. 
ator. It also follows that, in general 
adjusting and release handles should 
be on the operator's side. 

Adjusting device should be de. 
signed so that turning a single knup 
or screw accomplishes the adjustment, 
rather than having several items 
which need to be co-ordinated by the 
operator in regard to their Position 
to accomplish the adjustment, 

Since one faulty operation can often 
lead to additional ones, and if allowed 
to continue cause jamming and per. 
haps breakage of machine parts, good 
design will provide automatic safe. 
guards to prevent continued repeti- 
tion of bad operation and _ possible 
damage to machinery. These safe. 
guards take effect more promptly than 
an operator can be expected to act, 
and relieve the operator of need of 
continual vigilance. 

In general, there are three types of 
mechanisms for safeguarding the ma- 
chine against the effects of faulty op. 
eration: (1) Use of yieldable mem- 
bers for performing the operations, 
(2) mechanisms that disconnect the 
driving means of overloaded equip. 
ment, and (3) use of contact fingers 
or light beams that stop all or part of 
the machine, if the components being 
handled are not in their proper posi- 
tion in relation to the cycle of the 
machine. OOO 

Abstracted from a paper presented at 
the Symposium on Automatic Production 
of Electronic Equipment, San Francisco, 


April 1954. 
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Precision Casting 
Techniques Compared 


L. M. Christensen 
NORTHRUP AIRCRAFT, INC, 


PRECISION CASTING techniques include 
permanent mold casting, die casting, 
shell molding, and investment casting. 
Permanent molding is essentially a 
high production, but rather inflexible 
process. For the general run of de- 
signs, the economical point for perma- 
nent molds is likely to be about 1000 
units. Its strong point is the elimina- 
tion of considerable number of bits 
and pieces for a normal built up 
structure, or the reduction of machin- 
ing over the alternatives of sand cast- 
ing or forging. It requires quite a 
degree of experimentation to work 
out the difficulties in gating from an 
X-ray standpoint. 

Permanent molding is somewhat in- 
flexible from two standpoints: (1) 
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Complete specifications and prices available on request. 


Control Panels— Electric Gages— Limit Switches 
GEMCO ELECTRIC CO. 


3 SIZES 


AUGUST 1954 


500 MCM 


25681 W. 8 MI. RD. 
DETROIT 19, MICH. 


GEMCO ELECTRIC Rotary Limit Switch. 
For use where movement can be ex- 
pressed as shaft revolutions. Precisely 
controls movement of electrically oper- 
ated doors, windows, machinery, large 
valves, etc. Large selection of gear 
ratios assures unlimited control. Easily 
adjusted cams lock securely in place. 


Highest quality bronze and steel gears 
supported by Oilite bearings. Enclosure 
is durable, molded, Gemco Fibraloy, 
a special fibre glass alloy resistant to 
shocks, solutions of acids, alcohols, 
hydrocarbons and heat. NEMA type 
4 and 7 enclosures also available. 


7 SIZES 1000 MCM 11 SIZES 1000 


6 SIZES elem La 6 SIZES 600, MCM 


CAN NEUTRAL 60, 100 & 200 AMPS FUSE CLIPS MANY SIZES AND TYPES 


| 5745 Ee ht A 


WRITE FOR 80-PAGE CATALOG 


CINCINNATI 27, OHIO 


| Ininr © 


Cam & Gear, Rotary Limit Suiteh 


Yah] 





GEMCO 
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VICTOREEN OFFERS GREATER CHOICE 
Of Standard Designs 
Or Will Build Specials to Your Specification 


Chances are Victoreen engineers have already engineered and 
produced in quantity a current regulator tube exactly fitted to 
your needs. These standard tubes are available on short notice. 
But, if your requirements are special we have the facilities, from 
engineering to production, to supply you with a current 
regulator that will help maintain high performance for 
your equipment. 


Supply us with your specifications for quotation. 


PIONEER ELECTRONICS CORP. 


SUBSIDIARY OF 


¥/ The Victoreen Instrument Co 


COMPONENTS DIVISION: 3815 Perkins Ave. * Cleveland 14, O. 
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The design cannot be so complicated 
as to force the mold maker to jp. 
corporate at least a portion of the 
mold into sand cores, instead of be. 
ing able to stay with more accurately 
controlled metal segments, and (2) 
the designer has to be much more 
careful in setting up the basic shape, 
if the mold is to yield a part which 
will be relatively free from interna] 
defects. All gating and risering almost 
has to be located on the parting line 
of a permanent mold. This means that 
gating and risering can be attached 
or brought into the cast shape only 
around the edges. If the design has 
a heavy boss in the center of a thin 
web, and the parting line cannot bi- 
sect it to allow molten metal to be 
available at the last stages of freezing, 
then poor quality castings are likely 
to result. 

Permanent molding, for certain 
types of designs, has been enhanced 
recently by a rather thorough produc- 
tion adaptation of centrifugal action 
for the refinement of grain structure. 
better filling of molds, closer toler- 
ances, and higher surface quality, 
Designing to centrifugal permanent 
molding is economically feasible when 
quite a bit of machining, or very diff- 
cult machining, is eliminated to offset 
a rather high mold and per piece cost. 


Die Castings Improved 


Die casting has had poor standing 
in some quarters due largely to ex- 
periences during the early stages of 
its development. Die casting is a very 
good high production process, but it 
is a common comment that die cast- 
ings are usually highly accurate and 
beautifically smooth on the outside, 
but also called very weak on the in- 
side. This is not necessarily true, par- 
ticularly if the sectional thicknesses 
are approximately 3/16 in., or less. 
A high quality die casting, called 
pressure molding, was developed dur- 
ing the last war for the express pur- 
pose of obtaining good quality die 
castings for structural use in aircraft. 

An estimate of the quantity re- 
quired to make a die casting equal 
other methods is usually in the range 
of several thousand parts. For high 
precision, good surface quality, and 
thin webs, a die casting machine is 
well adapted. 

Light alloys, especially aluminum, 
have made large inroads into die cast- 
ing, particularly for portable equip- 
ment. One great advantage which the 
die casting process holds over any 
other form of casting is that it is the 
only method which obtains full physi- 
cal values without subsequent heat 
treatment. This is accomplished by 
the very rapid chill obtained in 
the die. 

Although precision investment, or 
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Engineering, design, the best materials, pre- 
cise construction, rigid quality controls— 
all that, of course. But that’s not nearly 
enough. 

The finest motor ever made is no good 
unless it’s matched to its job perfectly—down 
to the last turn of wire. That’s why Fasco 
Motors are never sold off the shelf—but only 
after thorough tests in the product itself, 
under actual operating conditions. 

If you have a product that can use a shaded 
pole motor (1/500 to 1/8 h.p.), it will pay 





' 


you to make use of Fasco’s engineering serv- 
ice. From basic frames (2-pole, 4-pole, or 
6-pole) Fasco engineers—armed with your 
product—develop the right combination of 
operating characteristics. This work is done 
in Fasco’s laboratories or, if you wish, in 
your plant. 

The result is a “‘special’’ motor, proved in 
performance. Then, made in volume by the 
most modern methods, it comes to you at a 
price you'd expect to pay for a ‘‘standard.”’ 
It’s a good motor in every sense of the word. 


Write Fasco about a good motor for your product. 


ASCO 


oe ee) 


ROCHESTER 2, 





NEW YORK 


Small motors and blowers for industry 


AUGUST 1954 


What makes a good motor...for you? 
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v-drives 


or 


will meet 





your V-drive needs 


The chances are better than even that your V-Drive 
requirements can be met in full from the complete 
stocks of Cast Iron and Pressed Steel V-Pulleys, 
Sheaves, V-Belts and drive parts in the complete 
Maurey Multiple and FHP V-Drive lines. If you re- 
quire special sizes or designs of V-pulleys, sheaves or 
parts, Maurey is staffed and equipped to meet your 
needs and stay within your budget. 


On any V-Drive problem the help of widely experi- 
enced Maurey engineers is available to you without 
obligation. A more efficient drive and lowered cost 
often result from a Maurey engineering analysis. 


Write us of your 
V-Drive problem... 
today. Ask for Maurey 
FHP and MULTIPLE 
V-Drive Catalogs. 
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what helps 


a diesel 


lighter, 
thinner, 
stronger 


ASBESTON tapes 


for heat and vibration- 
resistant electrical windings 


The electrical equipment in a 
diesel engine has to withstand in- 
tense heat and constant vibration. 

Asbeston tapes—made from 
natural asbestos fibers—are 
specified for diesel application because they 
give outstanding heat resistance. They’re 
unharmed by vibration. And, with their 
high strength and thinness, they make 
possible tighter, durable and more 
uniform windings. 

If your electrical windings call for heat 
and vibration resistance, as well as high 
insulating efficiency, specify Asbeston. 

Available in widths from 14" to 114” 
inclusive, ‘“‘thinnesses”’ of .010 and .015. 





ASBESTON® 
US.ROUAL 


. Fabric 
UNITED STATES RUBBER COMPANY 






For more information, 
write address below. 


Textile Division SS 


UNITED STATES RUBBER COMPANY 


1230 Avenue of the Americas ¢ Rockefeller Center, New York 20, NY. 


RUBBER 
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lost Wax, casting is an older process, 
it was not until World War II that 
it was adapted widely to the commer- 
cial applications. Research brought 
about the development of thin-walled, 
very close tolerance castings in the 
heat resisting alloys with a_surpris- 
ingly good surface quality. Precision 
investment is an expensive process. 
Fortunately there are variations of 
making the tooling so that for small 
quantities (10 to 200 parts) the tool- 
ing can be fabricated from relatively 
cheap tin-bismuth type alloys. For 
higher production quantities, alumi- 
num or steel dies are utilized to form 
the wax, plastic or frozen mercury 
patterns. There is no short cut, how- 
ever, to making the castings as they 
involve considerable labor and rather 
expensive materials. 

The original and most common pat- 
tern material which is, more or less, 
die cast is wax. Polystyrene plastic 
will sometimes be used in place of 
wax, largely because it is more stable. 
For the same reason, the plastic is 
then sometimes supplanted by fro- 
zen mercury. Each pattern material is 
more expensive than its predecessor. 
Since the cost is relatively high, it 
will obviously be necessary to save 
either quite a bit of machining or some 
intricate machining. If this can be 
done, and the part cannot be cast by 
the other processes, then the part 
should be of precision investment 
molded. One of the strong points of 
this process is that almost any alloy 
can be cast. 


Precision Casting Limitations 


Until the recent advent of shell 
molding, precision investment had no 
competitive casting process in the 
heat resisting alloys when precision 
was required. Applications of alumi- 
num and magnesium are much more 
uncommon in the precision invest- 
ment field due to severe competition 
from permanent mold and die casting. 
The parts in the light alloys that are 
obtained from investment casting are 
generally made so because either they 
demand close tolerances than can be 
realized by the other methods, or they 
are too complicated to be fabricated 
by the other casting methods. 

Shell molding is in some ways not 
unlike precision investment casting. 
It is sort of a hybrid combination of 
lost wax and sand casting. Its simi- 
larity to sand castings is that sand is 
used in the molds and the pattern 
equipment is of a related nature to 
the match plates used in the average 
foundry. Its coincidence with the lost- 
Wax type operation is mainly in that 
it gives a smooth surfaced close toler- 
ance part from a mold of durable 
composition. 

Shell molding, like precision in- 
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MADE TO YOUR EXACT SPECIFICATIONS 
IN ANY SIZE + SHAPE + QUANTITY 


Precision coil bobbins are fabricated from high dielectric mate- 
rials and quality controlled to the most minute tolerances... . 
Yet, because they are made on special high production equipment, 
| they’re available to you for prompt delivery at low unit cost. 
| Cores are spirally wound dielectric kraft, fish paper, acetate, 





New England: 
Framingham, Massachusetts, Framingham 7091 





Metropolitan New York, New Jersey: 

Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: 

Syracuse, New York, Syracuse 76-8056 

| Northern Ohio, Western Pennsylvania: 

| Cleveland, Ohio, Atlantic 1-1060 

Indiana, Southern Ohio: 

Logansport, Indiana, Logansport 2555 

| 


phenol impregnated or combinations. Flanges are cut to any 
| specification for all types of mountings. 
Request illustrated bulletin. Send specifications for samples. 


High Strength Low Cost Paper Tubes 


Accurately fabricated in any size, shape, ID 
or OD. Spirally wound from select dielectric 
materials. Crushresistant, withexcellent dimen- 
sional stability. Subject to rigid control and 
inspection for tolerance and uniformity. 


Ask for samples and Arbor List of over 2000 sizes. 


Sales Representatives in: 


Missouri, Southern Illinois, lowa: 

St. Louis, Missouri, Sterling 2318 
Maryland: 

Baltimore, Maryland, Plaza 2-3211 
Philadelphia, Camden: 

Philadelphia, Pa., Chestnut Hill 8-0282 
California: 

Pasadena, California, Sycamore 8-3919 
Canada: 

Montreal, Quebec, Canada, Walnut 2715 





PRECISION PAPER TUBE CO. 


PRECISION 2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 
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More Reliability in less space 


without external DC Power Supply 


This compact plug-in Type 
v é 


SAII8H Amplifier is primarily 

designed for analog-computer 

servo loops. Its excellent re 

ability is the result of a circuit 

design which allows operation 

tly from the output of a tapped trans 

srnal DC supply is required. A single input-power 

supply multiple amplifiers. Output, when used with 
Servomechanisms, Inc. Type |7ID motor (below), is 100 Volts 
Voltage gain, with an input of 0.01 V. ac 


Ae 8 oh iS 


+ 25 percent. Damped natural 
frequency approxim 


ates 10 cps in a typical servo loop 


Hermetic sealing and silit 


cone fluid filling allow for rapid 
heat dissipation and cushion against shocks and vibration. 

This remarkably small and light amplifier—Type 
SAII8H — is a culmination of our years of 


eadership in the design of amplifiers 





Servomechanisms, Inc. Type 17 ID, for use 
with the amplifier, is a damped-control 
motor whose contro! winding is the output 
load for the amplifier. 





INC. 
PACKAGED FUNCTIONAL COMPONENTS 


For additional information 





Write to: 
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vestment, is not likely to find an, 
great amount of application jp the 
light alloy field, largely due to com, 
petition with permanent mold and die 
castings. It will find a very definite 
niche, however, as a precision sand 
casting in the ferrous alloys, The 
tolerances and surface quality of shel] 
molding, although less than precisioy 
investment, are none the less quite 
good with a surface of comparable 
to 200 rms and a general tolerance of 
plus or minus 0.005 to 0.01 in, fo 
small dimensions. 

A cautionary note in design for 
shell molding is that tolerances across 
the parting line should be rather Jip. 
eral, particularly if the part is more 
than 6 in. long. It would be well to 
allow a little extra time for shel] 
molded parts because of the greater 
care and precision involved in making 
the pattern and the pattern tryout 
period. ooo 


— hk 


Abstracted from a paper delivered at 
the Second Basic Materials Conference 
held in Chicago in May 


Radio Relay 
Speeds Military 
Communications 


A MULTI-CHANNEL military field radio 
relay set for quickly setting up com- 
munications between points 25 to 30 
miles apart has been developed by 
Bell Telephone Laboratories to re- 
place or supplement older sets having 
less capability. It replaces, for exam- 
ple, sets using the “Spiral Four” cable 
for carrier telephony when the inter- 
vening territory is not readily accessi- 
ble due to rough terrain, wide bodies 
of water, or other obstacles. It was 
designed for the Army Signal Corps 
which was guided by the requirements 
of all military groups and the set will 
be used by all of the armed forces. It 
is being manufactured by the West- 
ern Electric Co. 

The AN/TRC-24 is similar in prin- 
ciple to the radio relay links now 
serving the television networks and 
consists of a complete transmitter and 
receiver. It provides f-m transmitting 
and receiving facilities in the fre- 
quency range of 100 to 400 me for 
relaying a broad band signal of 250 
to 68,000 cps over a line-of-sight 
transmission path. A single link re- 
quires only one radio set at each end, 
but where multi-link coverage is de- 
sired, one set is used at each end of 
the system with two sets connected 
back to back at each relay point. The 
AN /TRC-24 can be used as a single- 
link or multi-link radio circuit be- 
tween attended wire repeaters, be- 
tween an attended wire repeater and 
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Over 600 of these rotor gates are die cast 
each day, thus producing over 4800 of the 
finely detailed rotors shown above in two- 
thirds actual size. 


The Toastmaster Products Division of 
McGraw Electric Company has a recipe for 
perfect toast with its new Super Deluxe 
Toaster. Merely place the bread in the toaster 
... it lowers the bread, starts it toasting 

and serves it up fast .. . all by itself! 


It's an amazing automaton, thanks to the tiny 
aluminum die cast rotor that is the heart of 

the small powerful motor that serves as the 
elevator for the bread. A KUX Model HP-20 
die casting machine was chosen to produce 

the rotors because of its long record of 
dependable service in turning out castings of 
fine detail and quality. As Toastmaster says, 
“the rotors meet the high standards demanded 
of every Toastmaster toaster part.” 


KUX produces a full range of 
modern die casting machines that 
require only the touch of a push 
button to put them automatically 
through a complete casting cycle 
that consistently turns out quality 
castings at high production 
speeds. Write for our detailed 
illustrated catalog. 


Ceo 


Ce 
ee 
: 


6725 Ridge Avenue, Chicago 26, Illinois 


KUX WACHINE CO. z 
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The toaster you never need touch 


WITH 
NT 


Taras 
aes 


Toastmaster chose 


Kux 


die casting machines 


to make the heart of the motor... 





a tiny aluminum rotor 


MODEL HP-20 


Hydraulic cold chamber for aluminum, 
brass or magnesium castings. 400-ton 
die locking pressure, 1734"x17%4” die 
space between bars. 
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JELLIFF 
ALLOY 0@ RESISTANCE WIRE 


for miniaturized precision-instrument components 


the ideal resistance wire for 


fixed and variable resistors of high ohmage — resistance 
boxes and bridges — voltmeter and wattmeter multipliers 
— and other miniature wire-wound units, 


Where space is at a premium and performance is a 
“‘must’’ — these outstanding qualities of Jelliff Alloy 800 
will assure that your products conform to the tightest specs. 


High resistivity, 800 ohms/cmf — Low Temperature Co- 
efficient, +20 ppm per °C—Non-Magnetic—Highly Stable 
Electrically and Mechanically — Diameters from 0.0009” 
to 0.0056” — Bare, enameled or oxidized, or insulated 
with silk, Nylon or cotton — Solders and Winds easily. 


For Complete Data Address 
Department 25 


DEPENDABILITY PROVED !! 


LO ORCL CHE 
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wire terminal equipment, or betwee 
wire terminal equipments. In general, 
it is used with 4- or 12-channe] con. 
rier trunk systems. 

The equipment is packaged jn oop. 
venient transit cases, with the 45-ft 
antenna mast divided into 9 sections 
The system is designed for continu. 
ous operation under all types of cli. 
matic conditions. Also. the Operational 
controls, cable connections, alarms 
and safety switches are functionally 
placed for optimum operating eff. 
ciency. Shock mounts are used ty 
withstand impacts. Power required js 
115 or 230 volts at 50 to 60 cycles. 

The antenna consists of two half. 
wave dipoles, which may be polarized 





Military communications relay point 
using the AN/TRC-24 radio set. The 
equipment is portable and the 45-ft 
antenna mast consists of 9 sections 
It is used to replace or supplement 
wire communications. 


Designed 
especially for 


horizontally or vertically. It has a5 
Thy wale) high quality ; \ 





e Rugged Steel Frame pro- 
vides rigidity and dimen- 
sional stability. 


Long frame type, commonly referred 
to as a Telephone Switchboard Jack. 
Rugged steel frame, produced in spe- 
cially designed dies—press welded to 
provide the rigidity and dimensional 
stability so important in Communica- 
tion Jack Panels. 


Write for special bulletin No. $-520. 





1324 N. Halsted St. 
Chicago 22, Ill. 


Canadian representative 
Atlas Radio Corp. Ltd., 560 King St. W., 


Toronto 2B, Canada 
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© Maximum Life Springs 
—corrosion resistant. 


@ Palladium contacts. 


Springs of special alloy of nickel silver, 
produced in precision designed dies, 
insure maximum spring life. 

Welded cross-bar palladium contacts. 
Finishes and insulations meet the 
exacting requirements of the military 
specification JAN-J-641. 


Visit Booth No. 261 


and Convention 
Los Angeles - August 25-27 
Pan Pacific Auditorium 





Western Electronic Show 
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to 9 db gain with front-to-back ratio 
of 10-20 db or more. Two antennas 
may be used on one mast at inter- 
mediate relay points. The transmitter 
has a power output of 100 watts, with 
tuning calibrated directly in channel 
numbers. The receiver has a 30-me 
intermediate frequency, with auto- 
matic frequency control, automatic 
gain control with a manual sensitivity 
adjustment and a 1600-cycle signal- 
ing tone. The receiver also has an 
internal calibrator for initial tune-up, 
and provides a means for bridging the 
operator's handset to transmission cir- 
cuits in both directions. ooo 
Appearing in the September issue of 
ELECTRICAL MANUFACTURING is a special 
report on the problem of radio inter- 
ference. It will cover sources, governing 
regulations, measurement, and prevet- 
tion of interference. 
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IMPROVEMENTS AT 


PRODUCTS OF 
NEWPORT STEEL 
Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 

Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 

Hot-Rolled Pickled Sheets 
Electrical Sheets 

Alloy Sheets and Plates 
Roofing and Siding 

Eave Trough and Conductor Pipe 


Culverts 





BENEFIT YOU 


ie quality of Newport products has been enhanced greatly 


by a continuing program of expansion and improvement. 
Newport combines the priceless ingredients of modern 
facilities and personnel of long experience, to provide 
higher quality at competitive prices. More flexible opera- 
tion ensures more prompt shipment. to customers in good 
times and bad, from this central location in America's 
fastest growing industrial area. Note the list of grades 
now available; discuss your requirements with Newport and 


explore the advantages of making this your source for 


quality steel products. 


Newport Steel is situated on the Mississippi-Ohio River system 
and the great Cincinnati rail hub. With the advantage of 
location, new river barge facilities and seven 
major railroads, Newport gives economical, 
dependable delivery to industrial 
areas throughout the 

Middle West and South. 











CORPORATION 


NEWPORT, KENTUCKY 
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Metal Statistics 





There wasn’t too much chance that fabricators 
and consumers of metals would be able to secure 
supplies at lower prices this month. Labor nego- 
tiations in aluminum and possibility of higher 
wages leading to higher prices; Government stock- 
pile buying of lead and zine; advance in the 
copper price at Chile — all these portended a 
higher price trend in major metals for the com- 
ing months. 


ALUMINUM: Wage talks began between aluminum 
producers and the CIO Steelworkers Union, and ob- 
servers were inclined to believe that the aluminum in- 
dustry, like the steel industry, would have to settle for 
higher wages. This would probably lead to higher 
prices in aluminum, it was cautiously predicted. On 
the basis of aluminum supply and demand figures, 
consumers were hopeful that they might be able to 
get needed metal at discounts but are now inclined 
to believe that they will be paying higher prices be- 
fore the fall. 

Production of aluminum in June was off. Output 
reached 241,360,488 lb representing a decline of 
§.927,209 lb from the all-time high achieved in May 
of this year, at 250,287,697 lb. However, figures for 
the first half of the year show production substantially 
ahead of similar figures for last year. Output in the 
first six months totaled 1,430,652,841 Ib, an increase of 
933,245,732 Ib over the same period last year. 

Shipments of aluminum sheet and plate in May 
totaled 85,877,601 lb, slightly lower than April. Ex- 
truded product shipments were higher, as were bars, 
rods, but castings, foil, and cable shipments dropped. 
Net shipments of aluminum mill products in May were 
169,000,000 Ib, 3 per cent below April. 

There was interest in the announcement by the Of- 
fice of Defense Mobilization that aluminum forging 
capacity would be boosted by 27 per cent. ODM set 
an interim goal of total annual capacity of 504,150,000 
lb of aluminum forgings by January, 1956. That’s 108,- 
250,000 Ib more than U. S. capacity of 395,900,000 Ib 
at the start of this year. ODM will grant producers fast 
tax-writeoffs on new forging facilities to help speed 
the program. 

The price of primary aluminum remained at 21.50c 
a lb for 30-Ib ingot, 99 per cent plus. Secondary alu- 
minum ingots and scrap aluminum prices were holding 
at unchanged prices with demand mixed. 


COPPER: Every time rumors abound that copper may 
ease pricewise, something seems to happen that 
strengthens the price instead. There had been some 
belief that copper would show signs of easing this 
summer, in that there. were sufficient supplies avail- 
able and that demand had more or less reached a bal- 
ance with supplies. But as seems to be usual in copper, 
the unexpected happened. Chile advanced its price 
“4c a lb in sales abroad, making the Chilean price (on 
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Here is an example of the type of equipment we can 
build to specifications for research, laboratory or 
experimental work. This Acme Electric custom built 
transformer has a primary that can be varied from 
12 volts thru 115 volts, with a frequency range 
from 7 cycles thru 60 cycles. Nominal output volt- 
age, 33,000 volts. 


This unit was built for use in connection with high 
voltage electrostatic separation and collection of 
various types of atmospheric particles. 


Designing a Dry Type transformer in this voltage 
class that provides safe and efficient performance, 
is another notable example of Acme Electric trans- 
former engineering. 


ONE OR A MILLION — 
ACME ELECTRIC CAN MAKE THEM 
And, if you need high quality constructed trans- 
formers in production quantities, we can supply 
them. Television, electronic, oi! burner ignition, 
luminous tube, stepdown, control transformers, volt- 
age adjustors, cold cathode ballasts. 


v 


ACME ELECTRIC CORPORATION 
358 WATER ST. CUBA, N.Y. 


West Coast Engineering Laboratories: 
1375 W. Jefferson Boulevard, Los Angeles, California 
In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 
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...reduce 
your real 
costs 





... protect 
your profits 


Frequent service calls caused by the use of short- 
lived motors can run real costs way up — cut a big 
slice from net profits — turn customers away. 


If your product calls for trouble-free synchron- 
ous timing motors, you want the Hansen SYN- 
CHRON. Users report up to 10 years continuous 
use without servicing, a record equalled by no 
other motor we know of. 


“Work Horse of the 
Industry” since 1926 


SYNCHRON Timing Motors 
start instantly, never need oiling, 
pull 8 in. oz. at 1 RPM in any 
position, They may be stalled 
continuously without injury, and 
are available with gear trains to 
convert any speed. 


Advanced engineering, tested 
materials and precise manufac- 
ture under rigid inspection and 
quality control, assure long last- 
ing dependability and accuracy. 


Invitation to Designers 


Get complete, concise engineering data showing how easily 
SYNCHRON Timing Motors, Timing Machines, and Clock 
Motors may be applied to mechanisms now in production or 
still in the idea stage. 


You are invited to consult HANSEN engineers without 
obligation. Write or mail the coupon. 


HANSEN MFG. CO., Inc., PRINCETON, IND. 


Mail coupon for catalog, engineering data. 


an equivalent basis) 30.25c a Ib. Sales to Europe on 
this basis have been effected and more are expected 
to be made in August. The higher Chilean price has 
strengthened the copper market and consumers of 
copper are resigning themselves to the fact that they 
will have to continue paying 30.00c in the domestic 
market. 

The Chilean position is this: That copper-producin 
country has effectively disposed of the more than 
150,000 tons of copper which were overhanging the 
market and seems to have contracted for copper sales 
well into September. The Chilean government, as g 
matter of fact, has urged Kennecott and Anaconda to 
go on a seven-day week. Both companies only recently 
went to a six-day work week from their previous five. 
day week. The additional day may add as much as 
25,000 tons of copper a month. 

As a result, the domestic market is firm, although 
there is some belief that August buying may not top 
July purchases. Heavier July buying as a result of fear 
of strikes was the reason. Thus far, no strikes haye 
developed. 

Latest copper figures, for June, showed that primary 
production hit 74,146 tons, a gain of 2575 tons over 
May. Refined copper output reached 112,121 tons, as 
against 108,403 tons in the previous month. Shipments 
in June were 106,252 tons, or 4753 tons below the May 
figure. However, 52,000 tons went for the national 
stockpile and that brought deliveries to 158,000 tons, 
Stocks held by producers were down to 69,181 tons, 
lowest point since July of 1953. ? 

Duties were again suspended for copper and cop- 
per scrap for one year. Interestingly enough, copper 
scrap prices paid by smelters and refiners were begin- 
ning to ease a bit in mid-July but the strengthening of 
the primary price at Chile had a firming effect and 
smelters’ prices, in turn, also strengthened. 


LEAD AND ZINC: Stockpile buying of lead and zine 
remained in the spotlight this month. In mid-July, the 
General Services Administration again came into the 
market for tonnages of lead and zinc for the national 
stockpile. It had not bought any metal since mid-June 
when it took about 7500 tons of lead and around 
10,000 tons of zinc. 

Announcement that the Government was again buy- 
ing lead and zine for stockpiling helped stimulate the 
market in both metals. As in its June purchases, the 
GSA stipulated that it would buy at the market price 
and that material must be of domestic origin. It also 
called for deliveries by September 1, 1954. The Gov- 
ernment gave no indication how much metal it would 
buy. Observers, however, believed that it might buy 
even more zinc than it had purchased in June and 
about the same tonnage of lead. These were guesses. 

Actually, the lead and zinc markets had held up 
during the month as a result of the knowledge that the 
Government would buy again. Lead continued to be 
priced at 14.00c New York and zinc at 11.00c East 
St. Louis for Prime Western metal. 

June zinc shipments exceeded production. Total 
zinc shipped in June was the highest since May of 
1953, reaching 80,239 tons, as against 64,566 tons in 
May. Of this, 72,000 tons went to domestic consumers 
and ‘about 5000 tons to the stockpile, the rest for ex- 
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1 The fatigue-resisting thermostat leaf spring in this steam 
iron is made of an Inco Nickel Alloy named (Inconel? Dura- 
nickel? Monel?) which keeps spring strength up to 700° F. 


Which is the right 
Inco Nickel Alloy 


for the job? 





Try this 70-second 


PHOTOIQUIZ: 


...see how well you match 


the alloy to the problem 


...or what? 


(ated JO WI0}{Og 1B 941k S19MSUR) 


Each of these photos is a metal success story. 


There are 40 of them in the booklet titled 4 Helpful 


Guide to Standard Alloys for Special Problems. 


This booklet has facts that can help you with metal 


selection problems of electrical manufacturing. 


It has the WHY-WHERE-WHEN facts on selecting 


Inco Nickel Alloys. It also tells 


you where to get more 


technical data. 


Why Not Write INCO Today 


for This Fast-Reading 


Valuable Booklet or refer to 


it in Sweet’s Product Design files. 
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NiCKEL 
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2 Used in sulfuric and hydro- 3 High heat 





« 


of carbonitriding 


chloric acids, this pickling hook furnace does not affect this bus- 


of (Nickel? Monel? Incoloy?) has ket made of 


(Monel? Nickel? 


lasted 10 times longer than pre- Inconel?), which keeps its 
vious ones of another metal. strength up to 2200° F. 





4 Ina pump circulating corro- 5 In shipping liquid bromine, 
sive salt water, this heat treated corrosive contamination is pre- 


(‘‘K’’ Monel? Inconel? ‘‘’R’’ vented by 
Monel?) shaft gives strength of drums of (I 
an alloy steel. It has outlasted Monel?) 
previous shafts. 


@ 


ds 
| 





using lightweight 
ncoloy? Nickel? 


6 Radio tube designers consid- 7 This impeller cast of hard, 
er (Duranickel? Nickel? Monel?) corrosion-resisting (/’S‘’ Monel? 
unsurpassed as base for stable, Nickel? Inconel?) has given 
oxide-coated cathodes of high 367% longer service handling 
electron emissivity and long life. highly abrasive ‘Coke breeze.” 





8 (’K” Monel? Nickel? “H” 9 Because of its machinability 


Monel?) gives rapid heat trans- Inconel? “R’ Monel? Nickel?) 

fer rate and protects food purity _ is used for the heat- and corro- 

in this fruit juice evaporator. sion-resisting electrode holder 
used here. 


THE INTERNATIONAL NICKEL 
67 Wall Street 


Afi, Nickel Alloys 


TRADE MARE 


COMPANY, INC. 
New York 5, N. Y. 
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STEEL 


Every Kind 


Quick Delivery 


BARS—corbon & alloy, 
hot rolled & cold fin- 
ished 


STRUCTURALS — chan- 
nels, angles, beams, etc. 
PLATES— Many types in- 


cluding, abrasion re- 
sisting, Inland 4-Way 
Safety Plate, etc. 

SHEETS—hot & cold rol- 
led, many types & 
coatings 





TUBING —seamless & 
welded, mechanical & 
boiler tubes 

STAINLESS — Allegheny 
sheets, plates, bars, 
tubing, etc. 


REINFORCING bar & 
access. 


BABBITT bearing metal 


MACHINERY & TOOLS 
for metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants at: New York * Boston 

Philadelphia * Charlotte, N. C. + Cincinnati * Cleveland + Detroit 

Pittsburgh + Buffalo + Chicago + Milwaukee + St. Louis » Los 
Angeles * San Francsico * Spokane «+ Seattle 




















¢ . 
“ USEROGAN’S ~*~ 
STOCK MOLDED KNOBS 


@ Modified To Meet 
Your Specifications 


@ Markings Branded To Fit 
Your Own Requirements 


®@ Special Shaft Holes ‘ 


‘\. At Nominal Cost , 
‘ 


. ? 
7 ii 4 a 

No need to pay excessive tooling costs, 
when you need knobs. Rogan can 
supply them from stock molds modified 
to your specifications, branded with 
your markings, at substantial savings. 


Send for details now. 


ROGAN BROTHERS 
8027 N. Monticello - Skokie, Ill. 





COMPRESSION MOLDERS AND BRANDERS OF PLASTICS 
~ os | inti telat iste Saati nie 
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ports. June zinc bought for the stockpile is not re. 
flected in these figures since it wasn’t delivered untjj 
July. Zinc production in June was 71,466 tons, against 
73,654 tons. Producers stocks were down to 201,055 
tons, off 9000 tons. 

Domestic output of refined lead in May was 49,139 
tons, as against 46,730 tons in April. Shipments 
dropped to 40,183 tons compared with 47,171 in April, 
Stocks were 109,320 tons, a gain of 8861 tons and the 
largest this year. U. S. lead mine production in May 
was 25,300 tons, or 6 per cent below April. 


TIN: News that the Geneva tin pact had been signed 
by more than nine consuming countries whose signa- 
tures were needed to make it operative, served to 
boost tin prices in London, Singapore and New York. 
Indicative of the higher price level is the comparison 
between mid-June prices (93.50c) and mid-July prices 
(96.75c). 

The House of Representatives approved a bill to 
let the U. S. operate the tin smelter at Texas City for 
another year. Bill had already passed the Senate and 
it was expected that the President would sign it. 

Malayan mine production of tin in May was 3099 
tons against 5024 tons in April. Indonesian output was 
slightly higher at 2874 tons. Belgian Congo produc. 
tion was lower at 721 tons. 

A top official of U. S. Steel Company predicted that 
ample supplies of tin at current price levels would be 
available for the next 12 months. 


MISCELLANEOUS METALS—Nickel: The scarce 
situation in nickel continues unchanged. A meeting 
took place this month in Washington at which brass 
ingot manufacturers conferred with Government of- 
ficials on steps to conserve scarce supplies of nickel. 
Latest figures (for April) show, however, that con- 
sumption of nickel fell off about 3 per cent and that 
imports rose 5 per cent. April consumption totaled 
16,745,000 Ib of all forms used. Pricewise, there was 
no change, nickel continuing to be quoted at 60c a bb. 


Cobalt: Consumption of cobalt in April dropped 21 
per cent, at 527,950 Ib. The drop was chiefly the result 
of a decline in the use of cobalt in high temperature 
alloys. On the other hand, production of cobalt metal 
in the U. S. jumped 25 per cent in April. The price 
was maintained at $2.60 per lb. 


Antimony: Floods in Mexico have slowed the flow of 
antimony ore to the refining plant at Laredo, Tex. It 
was expected that this might result in a firmer price 
situation as refining process remained behind sched- 
ule. Price was unchanged at 28.50c a lb for the 99% per 
cent grade at Laredo, Tex. 


Mercury: Mercury has sold at $290 per flask of 76 lb, 
the highest price in a long while. But some observers 
believed that the turn may come soon and that mer- 
cury buyers may be able to acquire stocks at lower 
price levels. Those buyers who need small amounts 
of mercury to fill old contracts are still willing to pay 
the higher prices; others, however, are beginning to 
be hesitant. Rumors that Spain may come in as 4 
seller soon have caused a cautious purchasing attitude. 

The Government announced that it would buy 
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How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or Hidabatakabacone 


~ 


| guarding electrical apparatus — Mosinee 
| specially developed papers help do the 
, job better. 


N these and hundreds of other cases involving in- 
sulation, fabrication, lamination, processing or 
packaging — Mosinee papers play an important part 

in getting optimum results with minimum trouble 


and expense. 




















) ; : 
; It will pay you to find out how Mosinee experts 
cooperate with industry to develop specialized papers. 
t Current applications of Mosinee papers will suggest 
e immediate ways in which you can make substantial 
savings in time and money. Write today for complete Evaporative cooler pads for room coolers 
' are made from Mosinee controlled paper. 
4 information. A high rate of moisture absorption with wet 
g | strength are two of the critical properties of this 
at pores highly specialized paper. In addition, this paper 
: eA Sb de, P must be adapted to easy slitting and expanding in 
gis | oa 7 the conversion operation for pad construction. 
i. we Here’s typical Mosinee precision control at work. 
at 
d 
aS 
b. 
21 
it | 
re 
‘al ' 
cot : ; : 
| Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
a an tems. The process of making these papers flame-resistant 
It was developed by Mosinee technicians. This process, appli- 
| ' cable to many types of paper, may help you solve a product 
4. f or processing problem. 
d- 
MOSINEE PAPER MILLS COMPANY 
DEPT. EM @® MOSINEE, WISCONSIN 
lb, 
ers 
yi Special analysis Mosinee papers improve 
— performance of electrical components. These 
nts | electrical insulation papers must be closely con- 
ay trolled to provide a low ash and chloride content. 
to They are used extensively as layer insulation between 
5 a turns of field coils and in transformers — from 
de. Specialists in industrial paper technology — the smallest to one of world’s largest. Ask about 
uy makes fibers work for industry. Mosinee papers for your electrical requirements. 
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200,000 flask of mercury over a 3-year period at a cei] 
ing price of $225 per flask. While this is considerably 


under the present price level, it was believed that the 


| guaranteed price may help spur domestic production 


Magnesium: Primary production of magnesium ingots 
in May totaled 6460 tons, up 4 per cent over April. It 
was generally expected that this figure will hold for 
the remainder of the year. Net shipments of magne- 


| | sium mill products were 1,129,000 Ib, or 27 per cent 
| | over shipments in April. The price of magnesium pig 


|i | ingots, 99.8 per cent remained at 27c, Freeport, Tex 


ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. 
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| Molybdenum: While production of 


molybdenum 
dropped in April, totaling 9 per cent less than in 
March, consumption rose. Shipments totaled 1,978,009 
lb (in products) for domestic and 64,000 Ib for export, 
compared with 1,829,000 lb domestic and 6000 Ib ex. 
port in March. The price held at $3 for 99 per cent 
plus moly. 


Chromium: Consumption of chromium (ferroalloys 
and metal) dropped 6 per cent in April, latest month 
for which statistics were available. Stocks held by 
producers on April 30 totaled 33,405 tons; stocks held 
by consumers were 16,467 tons. The contract price of 
chromium held at $1.18 per lb for the 97 per cent 
grade. 


| | Titanium: A contract, which will increase the nation’s 


productive capacity of titanium sponge by 1800 tons 
a year, has been signed by Dow Chemical and the 
General Services Administration. Existing facilities 


_ currently are rated at 600 tons a day. Under the agree- 
4 ment, GSA may buy a maximum of 2,000,000 Ib pro- 
| duced prior to July, 1956, if the company does not find 


other markets. The price for the first 6000 Ib bought 


| in any month will be at market level. Balance will be 
| $5 a lb or lowest price which company offers metal to 


any other customer. 


| SELENIUM: Short supply of selenium has been a per- 


ennial problem for rectifier manufacturers and _ users 
as well. Extreme versatility of selenium and its use in 
many other fields such as glass, ceramics, stainless steel, 
paints, and enamels aggravates the problem. There just 


' | isn’t enough to go around. Unfortunately, it is a by- 


product material and production cannot be geared to 
demand. It occurs in minute percentages in some 
copper ores, notably in Utah, Arizona, New Mexico, 
and Canada, but not all ores in those areas. Annual 


production in the Western Hemisphere is estimated at 


1,200,000 Ib annually with about 900,000 Ib used in this 
country. The rest goes to England. It can hardly be 


| called an abundant material. 


Government stockpiling further complicates matters 
for commercial users. So far, it has been a voluntary 
program. With commercial users clamoring for it, less 
than a small handful has been stockpiled. 

All is not dark, however. Other fields use large quan- 


| | tities, but of a lower and less costly grade. Producers 


of commercial grade selenium are eyeing the higher 


profit premium grade needed in rectifiers and some 


are making overtures in that direction. If they enter the 
premium grade field, it will offer some relief to rectifier 
manufacturers. (Continued on page 318) 
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Write for Bulletin MP 8 


Write for Bulletin KG 8 





MICROSYN POSITION INDICATORS line- 
arly transform an angular displacement into 
an electrical signal for application in fire 
control systems and gyro instrumentation. 


TYPE K RATE GYROS measure absolute 
angular rates about any one axis for flight 
test evaluation or control of aircraft. They 
are also proven components for use in con- 
trol and homing systems in guided missiles. 


Accurate to % of 1% of full scale 


Write for 
BulletinS8 _. 





SYNCHROS size 11 (1.062’ O0.D.) 115 volt, 
400 cps Control Transmitters and Trans- 
formers are approved standard military 
components (MIL-S-16892). Other sizes 
and types are also available. 


Pe OMe UCU eS Average electrical error — 5 minutes of arc 


Write for 
Bulletin VF8 ‘ 








Write for Bulletin CFG 8 





CAGEABLE FREE GYROS are designed ex- 
pressly for guided missile applications. They 
are available with either Synchro or Poten- 
tiometer type pickoffs. 


Drift is less than % degree/minute 





Write for Bulletin SM 8 
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SERVO MOTORS two-phase, 115 volt, 400 
cps fulfill the requirements of MIL-S-17087 
(BuOrd). Available in sizes from 1.062 
inches 0.D. to 1.750 inches O.D. 


Acceleration 33,800 radians/second? 









VFDD POWER SUPPLY —- DEMODULATOR 
Serves as a link between sensing instruments 
and recording equipment. With the DOEL- 
CAM Type K Rate Gyros it comprises a 
complete system for flight evaluation of 
military aircraft. 


Voltage-regulated to 1% 
Frequency stabilized to 0.2% 


Demodulators linear to 1% 
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‘Doelcam— 





Master-precision 


N EVIDENCE of the exceptional performance of DOELCAM 

Master-precision components, a measure of accuracy is 
presented with each unit illustrated. Tested and per- 
fected for military use, DOELCAM electromechanical instru- 
ments for measurement and control are now standard 
components in automatic pilots, guided missiles, airborne 
instrumentation and fire control computers. DOELCAM’S 


expanded manufacturing facilities now make it possible to. 


offer these Master-precision components in production quan- 
tities for military applications. An outstanding engineering 


staff with broad experience in the field of instrumentation — 








Sigel set” 


MILITARY COMPONENTS — 





RE ES 


is available for assistance on your specific problem. For . 


more detailed information — write for bulletins. 


“Doelcam_> CORPORATION 


SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
West Coast Office: 304 Tejon PI., Palos Verdes, Calif. 


Instruments for Measurement and Control 
Synchros * Gyros * Servos + Microsyns * Servo Motors 














% rg, 


318 


EATON-RELIANCE 






fabricate 
Products Faster 


* 1088 Cost 


The elimination of one expensive ma- 

chining operation on the production line 
can sometimes mean the difference between 
profit and loss for the year. If you have a 
fastening operation necessitating tapping, 
consider Eaton-Reliance Thread-Cutting 
Springtites and Sems. They actually tap as 
they fasten. It’s done in one quick operation 
in which the clean, tightly seated threads can’t 
mismate or strip. 


Manufactured with preassembled helical or 
multi-toothed type washers, they are made for 
steel and stainless steel, die castings and light 
metals, and plastics. Also available without 
washers. Many design engineers and produc- 
tion men are amazed at the 
savings realized through 
faster production. Write for 
our Engineering Bulletin 
S-49A. It tells the story and 
it’s yours for the asking. 





EATON MANUFACTURING COMPANY 
&) RELIANCE DIVISION 


OFFICES and PLANTS 


504 Charles Avenue S. E., Massillon, Ohio 


New York « 
lovis * 


Sales Offices: 
Chicogo * St. 


Clevelond * Detroit 


Son Froncisco * Montreol 





This situation is bound to accelerate the develop. 
ment of alternate materials for rectifiers. The ger- 
manium power rectifier will find a field of application 
and reduce the demand for selenium to some extent 
Titanium dioxide and other semi-conductors are under 
intensive investigation in a number of laboratories 
How close to commercial realization these may be js 
anybody’s guess. ’ 


STEEL: Most observers saw no radical effect on the 
steel market as a result of the $3 a ton hike which the 
steel companies announced following settlement of 
the labor dispute. There was no rush of cancellations 
and buyers were evidently anticipating a higher stee] 
price when they read of the higher wages to be paid, 
Whether it will have an effect over the long mp 
remains to be seen. 

July was a slow month, saleswise. However, there 
is some belief that August and September will see g 
pickup. With vacation periods over and with the threat 
of a steel strike out of the way, consumers are ex. 
pected to get down to business in the fall months, 
Predictions from top officials in the steel industry point 
to improvement in the second half of the year. 

Stainless steel market remains somewhat depressed, 
Reports that auto manufacturers may use more die 
casting and that stainless will not be in as wide de- 
mand, however, are still being taken with a grain of 
salt. Generally, it is believed that stainless steel pickup 
will occur when steel buying becomes heavier later 
this year. 

Scrap iron activity was more or less in the doldrums, 
with prices down about $1 a ton in principal markets, 


21-In. Color TV on the Way 


A 21-in. color television receiver providing a picture 
of 245 sq. in. at a price less than today’s 19-in. set will 
be a reality by Christmas, according to Ross D. 
Siragusa, president of Admiral Corp. The new 21-in. 
set will have a picture 25 per cent larger than the larg- 
est color tube now available—a 19-in. circular tube 
giving a picture only slightly larger than the standard 
17-in. black-and-white tube. In addition, the new 21-in. 
color tube has a shorter neck permitting lower produc- 
tion costs by the use of a smaller, more attractive 
cabinet. 

Speaking on July 15 in Chicago, Mr. Siragusa de- 
clared that the 21-in. color tube unquestionably will 


| obsolete all previous color sets. He said that for the 


| 





present there will be a luxury market for the 21-in. 
color set, and that two and possibly three years will 
pass before a large-screen color set will be available 
for the mass market at about $500. 

The long term outlook for the television industry is 
bright, Siragusa said. He expects TV sales for the in- 
dustry to total 20,000,000 units in the next three years. 
By 1957 he predicted that approximately 95 per cent 
of all American families will own a TV receiver. In 
the next three years replacement demand should total 
2,000,000 units annually. 
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Taken at one two-thousandths of a second, unretouched 
photo reproduced above shows a JOY 372M electrical 
connector absorbing the full impact of a heavily swung 
10 lb. sledge hammer. Punished by twenty-four (24) 
similar blows while being so photographed the con- 
nector was then thoroughly tested for defects with 
results as reported at right. 


When the problem is selecting electrical connectors 
for industrial applications and units in use haven't 
quite measured up to requirements, it’s time to switch 
to JOY. Factory molded into one-piece Neoprene in- 
sulated units, JOY connectors can’t crack or be smashed 
out-of-shape when dropped — won’t become mushy 
when smeared with grease or oil — and are absolutely 
moisture-tight. Cork-like action of their Water-Seal 
also prevents metallic dust from accumulating around 
contacts when they’re connected. Why accept less when 
the best actually costs less in the long run? 


Ask for your free copy of this at- 
tractive two-color sixteen page Bulle- 
tin. Numbered MC108 it illustrates 
and describes many of the popular 
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electrical plugs and receptacles JOY 
makes for Industry. 
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Distortion-Proof 





Date: 2.4.53 "EST REPORT 


No. 387 





OBJECT: 


To determine th 
connector, 






e eff 
ect of heavy blows on a 372M 





PROCEDURE. 


A 372M 
Placed on g 







selected 
at 
"anvil and stry 





random from 
ck 24 times with a 10 tb. 


force 
foot pounds, of each blow 






being 






TEST DATA: 
VISUAL 











FLUOROSCOp 
and undamaged : 
Wiring. g 


: SLECTRICAL TEST: ] 
Ontinuous mj , 
not break —_ ” 


COMMENTS: 


JOY 372M Plug 
escribed above. Sho 
actory service unde 


intact 
ns in 






500 voits AC RM 


sulation bidtaaee opplied for 


contacts dig 







ane undamaged by 
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Supervisor Inspection 





Of satis 













More than 100 years of Engineering Experience 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILOING, PITTSBURGH 22, PENNSYLVANIA 
NTARIO 


Gels ANADA) LTC GALT 


IN CANADA JOY MANUFACTURING 
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Always A Winner... 
DANO COILS 


From top to bottom, inside and out, 
Dano coils are quality made to perform the 
exact electrical function demanded by your 
specifications. 

Special coils are no problem for Dano. 
We have the coil making equipment and the 
skilled know-how to supply you with the 
exact coils you need. If your production 
plans call for coils, regardless of type or 
quantity, you'll be ahead if you call Dano, 


your “best bet” for the best in coils. 


Send us samples or spec ifications 
with quantity requirements for 
our recommendations. No obliga- 
tion! 


© Form Wound 
@® Paper Section 
@ Acetate Bobbin 
@ Molded Coils 


@ Bakelite Bobbin 

@ Cotton Interweave 

@ Coils for High Tempera- 
ture Applications. 


Also, Transformers Made To Order 


= 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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Compactness and Accuracy 


in An Industrial Timer 


(Continued from page 139) 





later plug-in arrangement by the substitution of bg. 
nana plugs or prongs in place of terminal screws, 

For convenience in hookup and troubleshooting, a 
schematic of the wiring diagram is printed circyp. 
ferentially on the housing cylinder, along with the 
usual nameplate data. 

The full schematic is given in Fig. 7. The unit cop. 
tains two SPDT sw Dl that may i wired inde. 
pendently of the timer control circuits, so that se 
arate actions can be obtained. One is an independent 
load switch, 7: actuated by the solenoid, the other 
is the switch TC-2 actuated by the clutch pointer, 
These two ae can be jumpered together for 
further combinations. In addition there are two de. 
pendent switches connected inte srnally to the solenoid. 
but with leads brought out externally at terminals ], 
9 and 10 for futher use as load contacts. Normally, 
snap-action switch contacts through terminal 1 are 
used to de-energize the timer motor as well as the 
solenoid at the end of the timed period. The other de. 
pendent contact is on the relay as a lock-in feature for 
relay-energized circuits. 

Further variations are obtainable if the internal 
wiring is altered. In all 147 circuit actions are obtain- 
able. A typical one is illustrated in Fig. 8. ooo 





Cost Reduction Through Design 


Continued from page 130) 





amount of fabrication time from components to as 
sembly, assembly to subassembly, subassembly to de- 
tail ps arts and then seek to simplify the detail parts. 

Whenever possible, installations should be designed 
to be made in the subassembly rather than in complet- 
ed assemblies. Installation which must be made after 
a component is completed or while the instrument is 
undergoing final assembly are very costly. Assemblies 
should be designed to receive an installation in the 
most economical manner. 


Proper Tolerances. The application of proper toler- 
ances and clearances needs much more attention than 
usually given. Close limits and minimum clearances 
greatly increase detail operational costs, many times 
unne cessarily. On the other hand, there are many cases 
where close limits or minimum clearances applied to 
detail parts would reduce assembly or installation costs 
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General Electric Selenium Rectifiers 
Help Make This Lathe More Productive 


Speeding up starting and stopping 
operations has increased the produc- 
tivity of many of today’s finest machine 
tools. In the Sunstrand automatic lathe 
pictured above, an electric brake and 
clutch combination starts and stops 
the machine spindle. Another electric 
brake provides a fast stop when the 
tool carriage is advanced to the work, 
or backed off to the unloading position. 


D-C POWER to operate the electric 
brakes and clutch on this lathe is sup- 
plied by General Electric selenium rec- 
tifiers shown in the smaller photo- 
graph. Their high quality (see C.E. 





D-C POWER for the lathe’s clutch and brakes 
comes from this selenium rectifier. 


Hamann’s article at right) makes G-E 
selenium rectifiers ideal for almost all 
machine tool applications. 


TOP PERFORMANCE of G-E selenium 
rectifiers is the result of a unique 
“evaporation”? process and careful in- 
spection and testing. Besides providing 
stacks with exceptionally low forward 
voltage drop and low reverse leakage, 
this process assures greater uniformity 
of these characteristics among different 
stacks. These qualities last in service. 
On test in the laboratory, and on-the- 
job in almost every field of application, 
G-E selenium rectifiers are demonstrat- 
ing their extremely slow aging. 


OTHER APPLICATIONS for G-E selenium 
rectifiers include supplying power to 
operate d-c relays in various control 
circuits and as components in elec- 
tronic equipment. A complete range of 
ratings is available in either open stacks 
or various types of sealed cases to meet 
special operating conditions. Contact 
your nearest G-E Apparatus Sales 
Office for complete information, or 
write Section 461-33, General Electric 
Company, Schenectady 5, New York. 
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METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


Quality 
by C. E Hamann 


One of the most overworked terms 
used in the selenium rectifier in- 
dustry is “high quality.”” Every 
manufacturer claims “‘high quality” 
for his product. Every user wants 
“high quality” in the selenium com- 
ponents he buys because the quality 
of the end device can be no higher 
than that of the components as- 
sembled into it. 

There are many yardsticks for 
measuring the quality of a selenium 
stack. Electrical characteristics, for 
example: low forward drop and 
low reverse leakage. Often one is 
sacrificed in favor of the other. 


* LOW FORWARD DROP :- 











































Which “‘yardstick’’ measures quality? 


Real quality insures that both the 
forward and the reverse character- 
istics are good. 

Uniformity of characteristics is an- 
other yardstick. If the characteristics 
vary from stack to stack the per- 
formance of the end equipment will 
be questionable. 

Stability is another important 
standard in determining quality. The 
initial characteristics must be good, 
but they must stay good and not 
deteriorate with time and use. 

Reliability is still another measure 
of quality. No matter how liberal 
the manufacturers replacement pol- 
icy, frequent failures in the field 
are costly to the equipment manu- 
facturer, and annoying to the equip- 
ment user. 

All of these yardsticks must be 
considered carefully in determining 
quality. To really earn the title 
of “high quality’’ a selenium stack 
must measure up to a high standard 
of performance by every one of 
these yardsticks. 


General Electric Company 
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Baker contacts, made of plati- 
DUP CCAS Mm LCM LOM GL 
alloys, give the unvarying 
Rem Mest eam DL 
STNG Cl mel) Le lge hits 
and instruments . . . Only metals 
CMU Tm LN LCOS rem 


every stage is carefully controlled to 


insure the finest of finished products. 


CCS mea LL 
contact metals and types of contacts 
RRR Meme im 
supplied in practically any specified 
dimension to suit special 


TOTS 


CTT METS Me Meek OLE 
prompt, courteous attention. 


Fg PRECIOUS 


oe ad ee fae ae de METALS 


POR SDE B03 9003 eed 8) 3 
New York © San Francisco * Los Angeles * Chicago 





more than enough to offset the extra detail cost. Each 
application of close limits or minimum clearances 
must be examined individually for its effect on the as. 
sembly cost as well as the de tail part cost. 


Standardization. It isn’t often that the designer cap 
realize a manufacturing cost savings of 600 per cent 
or more by a choice between two designs offering the 
same functional advantages. However, such a savin 
may result when the designer elects to use a standard 
part rather than a specially designed part. Further, 
appreciable drafting time can be saved by such se. 
lections. The designer should become familiar with 
available standard parts and use them. 

Through specification of the raw material on the 
drawing, the designer controls the material cost. He 
may call for a material which is locally stocked, or he 
may specify a special, hard-to-get material. In the 
latter case, not only is the material cost itself expensive, 
but the additional costs of procurement, special hand. 
ling and stocking problems, coupled with probable 
production shortages, make such a choice very ex- 
pensive. A preps aed Materials Handbook should be 
consulted for stocked and available materials. 


Available Facilities. Engineering designs dictate to 
a great degree what machines and fabrication tools 
must be used in construction. Therefore, a Production 
Design Supplement of the Drafting Room Manual 
should contain available machines and tools, listing the 
capacities and major dimensions affecting design. 
When designs permit the use of production features of 
available facilities another step toward economical 
fabrication is accomplished. 

Detailed parts should be examined carefully for the 
type of material to use. For instance, a part drawing 
may call for bar stock because of anticipated small 
demand. However, it is quite possible that a large re- 
order of the instrument where this part is used may 
come in. If an alternate material for precision invest- 
ment casting had been specified besides the bar stock, 
an engineering change order would have been avoided, 
saving perhaps $50 to $75. This appears to be an in- 
significant figure, but could amount to several thou- 
sonithe of doll: irs if the same policy were adopted 
throughout. 

From the basic chart, Fig. 2, it can be seen that the 
attainment of design producibility is by designing for 
reduced manufacturing costs through proper cost 
analysis; however, in order to be profitable, cost analysis 
should save more on the production of an article than 
the cost of making the analysis. Thus, for a custom 
built item, (hand nin or small quantity production, 


a general si analysis which consists of a fairly ac- 


curate estimation of the direct manufacturing costs is 
sufficient. For large scale production, it is necessary 
to have near perfect measurements of all direct and in- 
direct production costs. 

It is not expected that results can be achieved over- 


| night. Cost data must be accumulated, important shop 


figures must first be established; progress is slow. But 
cost decisions based on facts and figures are realistic 
whereas the decisions of opinions and guesses can be 
very expensive. o00 
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Why more manufacturers of 
POWER LAWN MOWERS 


yse KLOZURES 


than any other oil seal! 


] They're uniform—both in sealing contact and 
* in spring load. Kiozures are precision made 
to the highest standards of accuracy. 


2 They save space—these seals are compact 
* and light in weight, yet they’re rugged. 


3 They give positive bearing protection—KLo- 
* ZURES seal the lubricant in and keep dust, 
dirt and water out. 


4. They save money—made in radial widths 
* smaller than conventional oil seals and with 
fewer parts. 


Leading manufacturers of power lawn mow- 
ers and power lawn mower engines know 
they can depend on Garlock Ktozure oil 
seals for maximum bearing protection under 
rugged service conditions. Engine manu- 
facturers use KLozurgEs on the output shaft. 
Power lawn mower makers use Garlock 
KuozurEs to protect bearings on wheels, 
reels and gear boxes. 





(JARLOCK 
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In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 







Model 93-B—A narrow 
cross-section seal with 
synthetic rubber outer 
covering for soft metal 
housings. 





Model 71A—A narrow 
cross-section springless 
seal for grease reten- 
tion and dirt exclusion. 


Model 71-B—A narrow 
cross-section spring-loaded 
seal for either light or 
heavy lubricants. 


Let us show you how Garlock Kiozure oil 
seals can prolong the life of your bearings. 
There’s a service-tested KLozuRE model for 
every bearing application. Get all the facts 
—call your GARLOCK representative or write 
for KLozurE Catalog No. 10. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham ¢ Boston » Buffalo « Chicago « Cincinnati ¢ Cleveland « Denver 
Detroit « Houston ¢ Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra (N. Y.) ¢ Philadelphia ¢ Pittsburgh ¢ Portland 
(Ore.) ¢ Salt Lake City e¢ San Francisco « St. Louis ¢ Seattle « Spokane ¢ Tulsa. 


*Registered Trademark 


PACKINGS, GASKETS, OIL SEALS 


MECHANICAL SEALS 
RUBBER EXPANSION JOINTS 














Fixture Wires: Designed for sun- 
lamps, therapeutic devices, and high- 
wattage units as well as lighting fix- 
ture interiors. Both high-temperature 
Deltabeston, and oil-, acid-, moisture-, 
sunlight-, and flame-resistant Flam- 
enol* wires are available. 





Magnet Wire: For Class H applica- 
tions (for temperatures up to 180 C) 
G-E Deltabeston is supplied with sili- 
cone-varnish impregnation. This extra 
protection is applied to Deltabeston 
magnet wire insulated with either 
glass or asbestos. 







Use this TAG 
to tell your 
customers 
it’s a G-E 
cord. 
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Handy Reference Book- 
let: This 24-page booklet 

for product designers con- 
tains product information 
and specifications on the 
complete standard line of 
G-E wires, cables, and cords 
—including, among many 
others, those listed below. 
Write for your copy. Section 
W106-822, Construction Ma- 
terials Division, General Electric 
Company, Bridgeport 2, Conn.‘ 


= 


ie : 


Flexible Cords: Where resistance to 
heat, moisture, acids, alkalies, water, 
grease, or oil is important, G-E flex- 
ible cords have long been the answer. 
For light, medium, or heavy-duty 
electrical appliances or industrial 
equipment. 





Small Motor Leads: For coils, trans- 
formers, motors, or ballasts you’ll get 
excellent service with G-E Type F 
small-motor leads Listed by Under- 
writers’ Laboratories, Inc. 


G-E 


WIRES and CABLES 


for Product Designers 





a 

Deltabeston Wire: Where extreme 
heat or corrosive vapors are present, 
you'll get dependable service with 
G-E Deltabeston* wire. For use as ap- 
pliance leads, or ground or hinge 
wires, as stove and range wires, and 
as permanent wave machine wire. 








Machine Tool Wire: G-E Flamenol 
machine tool wire meets J.I.C. Stand- 
ards for machine tool control wiring. 
It is permanently color-coded for easy 
circuit tracing. Its small over-all 
diameter is ideal for limited spaces. 





Welding Leads: Designed for use 
either as electrode cables or work 
cables, G-E leads for arc welders are 
composed of many fine wires stranded 
for maximum flexibility. They are 
covered with a smooth rubber jacket 
for toughness. 


*Registered Trade-mark General Electric Co. 
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All-steel motor and generator shells 


made by the CLEVE-WELD Process have 


¢ Radial Grain Flow 
¢ Superior Electrical Characteristics 
¢ No Hidden Metal Defects 


As made by the Cleve-Weld Process, a motor or generator shell is formed 
from a flat strip of steel rolled into circular shape. The abutting 

ends are joined by electric resistance butt welding, and the diameter and 
concentricity of the band are perfected by controlled expansion 

and contraction. A similarly formed band of smaller diameter may be 
heat-expanded and then shrink-fitted over the first, and 

brackets or legs may be welded to the outer shell as required. 


Such shells— with their radial, rather than axial, grain structure — 
provide those electrical characteristics which make for 
| _ improved efficiency. They require very little machining and have 
good machinability. Because of the quality of the steel and the 
| process used, they eliminate rejects due to flaws in the metal usually 
| found in shells produced by other methods. They are economical, 
too! Let us quote on your requirements for shells from 6” to 48” in diameter. 
THE CLEVELAND WELDING COMPANY, 
West 117th Street & Berea Road, Cleveland 7, Ohio. 


(A subsidiary of American Machine & Foundry Company, New York) MOTOR MANUFACTURERS, 
GET THIS 28-PAGE BROCHURE 





THE CLEVELAND WELDING COMPANY 
West 117th St. & Berea Rd., Cleveland 7, Ohio 


' (yi) products are better... by design 


The CLEVE-WELD))Process 


Please send illustrated brochure describing the Cleve-Weld 
Process. 


I et isiiinscaninctinctiaastinain 
POSITION 
for lower-cost circular “steel parts FIRM 
ADDRESS 


-—----——------+ 
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How would YOU solve these two problems) 


1. PRINTED CIRCUITS have become vital in the new, minia- 
turized electrical and electronic devices. For etching these 
circuits, temperature of the acid bath must be accurately 
controlled. The Master Etching Company of Wyncote, Pa., 
has developed an automatic temperature control unit for 
this important purpose. The heat element is built into a 
pyrex tube, while its dependable THERMOSWITCH ® is en- 
closed in flexible plastic tubing. The whole assembly is then 
encased in an acid-proof container. 





ae 


3. ARE YOU USING FENWAL THERMOSWITCH CONTROLS to 
solve your problems? Compact, highly resistant to shock and 
vibration, these controls have solved a wide range of tem- 
perature control problems. Their external, single-metal shell 
expands or contracts instantly with temperature changes, 
making or breaking enclosed electrical contacts. 








— 





2. HOW CAN COMMERCIAL, industrial, hospital and diaper 
laundries insure continued and better customer satisfaction? 
One solution is to employ devices using Fenwal THERMo- 
SWITCH units. Henrici HT-1 and -2 Timers accurately con- 
trol temperatures of washing formulae. Henrici tumbler 
Door Openers open tumbler doors, protecting goods being 
dried from scorching. Fenwal THERMOSWITCH units have been 
used in these devices for over ten years. 
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4. SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal en- 
gineers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and other variables. Write Fenwal Incorporated, 18 Pleasant 
Street, Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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Electrical Properties of Glass Fabrics Coated with 
Du Pont TEFLON°—Single Ply Tetrafluoroethylene Resin 


j PRODUCT 


. 3 MIL 
QUALITY CODE 


403-108 


14 Mit 


414-141 METHOD OF TEST 


6 MIL 8 MIL 10 Mit 
406A-116 408-128 410-128 


Surface arc resistance, S€Ceseeceeeeesecevceees 


Dielectric strength, 4’ electrode, v/m., avg..++.+ 


1,000,000 cycles.... 


Dielectric constant 60 cycles. ore 


Power factor, 60 cycles... 


S 
: TOG 000 Cycles occiccscseccevos 
' Volume resistivity, ohm-cm., room conditions: 0-257 
t tibns60640e0ateuesnbaceeer 0-257 
Insulation resistance, ohms 
“N 


(96 hrs. at 90% R.H., 35°C.). eeeeeeteeeeeees D-257 (Fig. 2) 





These properties—plus low-temperature flexibility 


—make possible motor insulation 


oe a. ee 


that will not crack in operation at —100°F. 


Because glass fabrics coated with 
Du Pont “Teflon” will stay pliable 
at temperatures below —100°F., 
“Teflon” insulation will not crack in 
a motor started under arctic condi- 
tions. And yet these coated glass 
fabrics are stable at high tempera- 
tures, too—show essentially no 
weight loss after 6 months’ expo- 
sure at 482°F. It’s the unique com- 


“Teflon,” and its inertness to all solvents except molten 
alkali metals, you begin to realize the many possible 
ways of using ““Teflon” coated glass fabrics to your 
advantage. 

“Teflon” coated glass fabrics, tapes and laminates 
provide insulation in excess of Class H requirements. 
Among the many electrical uses for these fabrics are 
motor and generator insulation, transformer and coil 
insulation and as a wrapping for radio hookup, low-ten- 
sion aircraft cables, thermocouple lead wires and cables. 

Du Pont has prepared a technical bulletin on glass 





bination of electrical, mechanical, 
chemical and thermal properties of ““Teflon”’ coated glass 





fabrics that enables them to solve so many engineering 
problems. 
When you consider the strength and toughness of 


Glass Fabrics Coated with 
DU PONT 


TEFLON 


tetrafluoroethylene resin 


fabrics coated with “Teflon.’’ When you read it, you'll 
think of many ways to profit from putting them to work 


for you. Fill in the coupon and mail it 
today for your copy. 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, Newburgh, N. Y. 
Gentlemen: 


I am interested in receiving your technical bulletin and other 
information on “Teflon”? coated glass fabrics. The application(s) 
I am considering are 








. eect is Name Title. 
Product of Fabrics Division 
Firm 
arene City State 
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Ribbon glass by the yard. Here’s 
a glass that’s a thousandth of an 
inch thin and in small widths it’s 
flexible as—well, a ribbon. You can 
twist it, roll it, wrap it around your 
arm without cracking it. It comes in 
any length you want— inches, yards, 
miles. 

Actually ribbon glass isn’t a single 
glass. We can make it of several dif- 
ferent compositions according to 
what you need it for. Originally we 
developed it to take the place of 
mica in electronic capacitors of 
which there are several in your radio 
and TV sets and in any other piece 
of electronic equipment you can 
name. As mica is formed in layers, 
it is subject to cleavage in the plane 
parallel to lamination; ribbon glass 
being homogenous is easily work- 
able. This is just one advantage of 
this glass in capacitors. 





Medical scientists have found a 
quite different use for ribbon glass 
as microscope slide covers. These are 
the wafer-like pieces of glass that 
are used to cover blood smears and 
the like for examination under the 
microscope. In this case ribbon glass 
can be made clearer, flatter and more 
free of bubbles and striae than pre- 
viously made glasses. 


> Seems as if this unique stuff 
should be good for a lot of things, 
but what (other than electrical and 
laboratorial) probably lies in the 
laps of imaginative designers. Would 
you like us to send you a little strip 
to play with? 


Two tons—on the nose! If you 
called for them, we could, with rea- 
sonable speed, provide you with a 
king-size pair of glasses. The lenses 
alone would weigh in at a hefty two 
tons. 

Since it’s no mean feat to balance 
“specs” like that on your nose, we 
don’t have too much call for them. 
Still, we have filled one order and 
are prepared to fill another any time 
they’re needed. You might be inter- 
ested in this little story, not as a 
prospect for such outsized eye-wear, 
but because it might suggest a new 
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approach to some design or manu- 
facturing problem of your own. 

Our aerodynamic friends find 
wind tunnels valuable instruments 
in developing new and better prod- 
ucts. Naturally, to make the most 
of said wind tunnels, it’s necessary 
to see and photograph what’s going 
on inside. That’s what led us to build 
the windows you see in the picture 
below. Weighing nearly a ton each, 
these giant disks are of finest optical 
quality—a very necessary feature 
since the scientists and engineers 
must make precise observations 
through them. More remarkable 
still is the fact that these optically 
perfect pieces of glass withstand the 
enormous forces built up by air 
moving at nearly twice the speed of 
sound. 


> If heretofore you’ve looked on 
glass as a somewhat fragile material 
of limited use, these windows to the 
supersonic world may give you food 
for thought. However, we like to 
admit that, despite the unique qual- 
ity of these panes, they are just one 
of countless special-application prod- 
ucts devised by Corning engineers 
working with customers’ problem 
children. So, even if aeroplanes or 
ranting winds aren’t your responsi- 
bility, talking over your problem 
with the men at Corning could very 
well lead to a profitable solution. 





In defense of light. Throwing light 
on a subject is often easy—keeping 
it there may be something else again. 

A good, if unusual, case in point 
is made by a manufacturer of our 
acquaintance who makes shot blast- 
ing equipment for cleaning metal 
castings. Unfortunately the shot 
which cleaned the castings also 
played havoc with the light bulbs 
in the equipment. For a while it 
looked like a choice between con- 


CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


stantly replacing shattered bulbs or 
working in the dark—neither offer. 
ing a satisfactory solution. 

The big question—could the Cast- 
ings be cleaned while being seen? 
Turns out the answer was YES 
Corning was able to develop a spe. 
cial glass globe to shield the light 
bulbs from the metallic barrage 
Made of clean PYREX brand glagg 
No. 7740, these half-inch thick 
abrasion-resistant globes let through 
plenty of light and, by saving bulbs 
from speedy annihilation, earn their 
keep over and over again. 





> If by chance some production 
problem centers your interest on 
protecting light bulbs perhaps we 
have the specifications, solution and 
can quote prices. On the other hand, 
if our little story serves only to give 
you an idea of what a rugged ma- 
terial glass really can be, we encour- 
age you to refresh your memory on 
some of its other useful attributes, 
which you will find described quite 
lucidly in our Bulletin IZ-1, “Glass 
—its increasing importance in prod- 
uct design.’’ We’d be delighted to 
send you a copy. 


Frankly, we’re being amazed con- 
tinually (almost) by the ingenious- 
ness of people who come up with 
ideas we'd never in all time think 
of for putting glass to work. We’ve 
worked with hundreds of folks and 
we'd like to work with you, if you 
have a stubborn materials problem 
that glass might eliminate. We've 
got research experience, application 
experience, production experience, 
and plenty of facilities. It'd be a 
pleasure to put them to work for you 
on any likely problem or product. 


Corning meant ceseach ct Gia 


a CORNING GLASS WORKS 11-8 Crystal St., Corning, N.Y. 
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PROBLEM: Reduce manufacturing costs 
and waste in fabrication of 
electrical contact Spring Clips 













' SOLUTION: General Plate provided 
the solution with long continuous 
length coils of coin silver clad 
to phosphor bronze... a 
Composite Metal 


20°DIA. 


& CONTI 


Per ne a 


COIN SILVER 


PHOSPHOR BRONZE 


various combinations, single or double inlay, 
overlay, single or double edgelay and Top-Lay. 
General Plate Composite Contact Materials will 
Save you money and enable you to make contact 
assemblies superior to those produced by other 
methods. 

In addition to raw stock, General Plate fabri- 
cates contacts and complete contact assemblies. 
By letting General Plate fabricate your complete 
contact assemblies, you will save money, time and 


~ trouble ... needless equipment cost and prob- 
yy A manufacturer of television tun- lems of scrap disposal are eliminated . . . contacts 


ers required a contact material and/or contact assemblies made to your exact 
| for use in the fabrication of nar- _ specifications are shipped to you ready for in- 
row and thin contact spring _ stallation. 
clips. Extremely close tolerances The long experience, diverse facilities and 
i and long continuous lengths manufacturing skill of General Plate will benefit 
were prerequisites. you in the form of service, quality and savings. 
The problem was presented to General Plate Write for complete information and Cata- 
who quickly found the solution with coin silver log PR700. 
clad to phosphor bronze and provided the ma- 
terial in coils up to 20 inches diameter of a single 
continuous length. This saved the manufacturer 
many dollars by eliminating idle machine time Gensel Siti Cisne Monit 
and reducing waste practically to zero. The coin me 
silver gave a non-porous, long wearing contact 
surface — the phosphor bronze excellent spring 


qualities. METALS & CONTROLS CORPORATION 
You, too, can benefit with General Plate raw GENERAL PLATE DIVISION 


stock contact materials. They are available in 48 FOREST STREET, ATTLEBORO, MASS. 


You can profit by using 
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NOW, A PORTABLE TV! It’s about the A NEW HOME FOR A HOME CONDI- UPSIDE-DOWN FILLING.. 


- It’s fascingt, 


size of a portable typewriter ... and has TIONER...An “‘exploded”’ cabinet of ing to watch a Colton tube filler; it fills ang 
no tubes except the five-inch picture tube! the U. S. Air Conditioning Company's seals inverted tubes . . . ejects 85 a minute 
This experimental TV set, being tested by window air conditioner makes news be- ... automatically. It can handle materials 
four staff members of the RCA Researcir cause the whole thing’s made of Fiberglas- so sensitive that one part per million of , 
Staff, uses transistors that work on bat- reinforced plastic . . . smart to look at... corrosion product can ruin an entire ryp, 
teries. Other engineers have designs for and about a third the weight of steel. The secret . . . nickel-chromium Specified 
new transistor products on the way, and This, too, is part of the new technology for the exposed parts. ELECTRICAr 
they get a whale of a lot of help from the that ELECTRICAL MANUFACTURING MANUFACTURING regularly analyzes , 
searching reports on parts and components reports ...fast...to men in charge of list of alloys and other materials to help 
in ELECTRICAL MANUFACTURING. design engineering. engineers lick such problems. 





ew “wonder products’ |. 


NOW MATCH-HEAD SIZE ...It was the Bell Telephone Laboratories that really started the transistor that 
replaces vacuum tubes with a thumb-size crystal. That wasn’t enough. Now they’re working on a match-heai. 
size diode, shown here with the vacuum tube it can replace! Watch for another wave of research and prodyt Th 
re-design to whittle down the size of equipment and keep the ELECTRICAL MANUFACTURING market humming, 


yea 





vee ee 
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NOSING OUT SUBS...In the bulbous 
white nose of the Navy’s deadly anti- 
submarine flying boat, the Martin Marlin, 
powerful new electronic devices spot sub- 
marines at great ranges. As the compo- 
nents of such new military developments 
are de-classified, they are reported in 
ELECTRICAL MANUFACTURING ... 
and defense and industry both move 
ahead, to design “impossible” detecting 
equipment for all kinds of uses—fast! 


BILLETS TO BULLETS... Raw steel 
billets are sawed, hot forged and machined 
at the Rockford Ordnance plant with one 
man monitoring the whole production 
line. Here’s one of six great lathe stations, 
with a four-armed robot in the center to 
move shells along through a hundred auto- 
matic operations. Men who design engi- 
neer these mighty (and mighty complex) 
machines keep up with the new technology 
in ELECTRICAL MANUFACTURING. 


launch new markets 


that 

ead . 7 . . 

duet There’s no doubt the men who are design engineering the new machines, 
appliances and equipment of what Air Force General Twining called “this era of 


' fantastic change’”’ are opening up vast new markets. 












Few makers of the materials, components and instruments that will go into the 
new product designs can foresee where their products will find new uses. 

The problem is . . . how to get into plans they don’t even know about. And the 
answer .. . with consistent advertising in ELECTRICAL MANUFACTURING. 
‘This is where the new technology is getting its biggest push 

toward quick application in new product designs. 


' The men in charge of design engineering read ELECTRICAL MANUFACTURING 
with more urgency than any other magazine today, because their 
problems are not simply electrical or mechanical . . . but electromechanical. 
Each product design is a single integrated system . . . generally 
| hanging on new electrical technology. 


That’s why ELECTRICAL MANUFACTURING is read more .. . and sells more 
'... to the men who are design engineering today’s (and tomorrow’s) products. 


Electrical === 
Manufacturing 


_ Electrical Manufacturing 


The essential magazine for every engineer 


designing electrically operated products 


Se ee ce et 


<0 1 comtinen, ome» 
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Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- 
ING and which are used in the design, engineering and manufacture of electrically operated 
machines, appliances and equipment—a monthly service to readers and advertisers. Always con- 


sult latest issue. Expanded data may be secured from advertisements. 
additional information which is available, upon request. 


Reader Service. 


Address—John A. Campbell, 


Publisher will supply any 
Director, 
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ACTUATORS, BALL-SCREW 


Cleveland eumatic Tool Co 


Dept. 
3781 bk. 77th, Cleveland 5, 


Ohio 


G-T7, 


ADHESIVES 


Aluminum Co. of America, 
Pittsburgh 19, Pa. 

Armstrong Cork Co., 
caster, Pa. 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp.. 300 Madison Ave., New 
York 17, N. 

Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. 

Durez Plastics & Chemicals, Inc., 1308 


Alcoa Bidg., 


7108 Ingersol, Lan- 


Walck Rd., N. Tonawanda, N. Y. 

Koppers Co., Inc., Chemical Div., Dept. 
EM-84, Pittsburgh 19. Pa 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Sauereisen Cements Co., 1045 N. Canal, 
Pittsburgh 15, Pa. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19,° IIL 


ALUMINUM. See also Castings. 


Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. 


Federated Metals Div. American Smelting 


& Refining Co.,, 120 Broadway, New 
York 5, N. Y. 
Revere Copper & Brass, Inc., 230 Park 


Ave.. New York 17, N. Y. 


AMMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., Waterbury 20, Conn. 


= = Co., Inc., 113 Astor, Newark 5, 
Chase Brass & Copper Co., Waterbury 20, 
Conn. 


du Pont de Nemours & Co., 


Inc., E. L., 
Electro-Chemicals Dept., 


Wilmington 98, 


Del. 

Federated Metals Div., American Smelting 
& Refining Co, 120 Broadway, New 
York 5. N.Y. 

General Plate Div., Metals & Controls 
Corp., 48 Forest, Attleboro, Mass. 
(Silver, Gold) 

Handy & Harman, 82 Fulton. New York 


38, N. Y. (Gold and Silver) 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. 

Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Revere Copper & Brass. 230 Park 


Are., 
Seymour 
Conn. 


Inc., 
New York 17, ». Y. 
Manufacturing Co., Seymour, 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


BALANCING MACHINES 
See Vibration Test Machines. 


BALLS, BEARING 

Abbott Ball Co., 60 Railroad Place, Hart- 
ford 10, Conn. 

Hartford Steel Ball Co., Hartford 10, Conn. 

SKF Industries, Inc., Philadelphia 32, Pa. 

Strom Steel Ball Co., 1850 9. 54th Ave., 
Cicero 50, Til 


BATTERIES, DRY 


Mallory & Co., P. R., 

National Carbon Co., 
& Carbon —- 
York 17, N. Y. 


BATTERY ELIMINATORS 
See Power Supply Units, Rectifiers. 


BEAD CHAINS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 


BEARINGS, BABBITT 

Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 

Ryerson & Son, Inc., Joseph T., Chicago, 


Til. 
Waukesha Bearings Div. of Waukesha Tool 
Co., W sukesha. Wis. 


Indianapolis 6, Ind. 
Div, Union Carbide 
30 East 42nd, New 


13 Mountain Grove, 


BEARINGS, BALL (Miniature) 


Landis & Gyr, Inc., 45 W. 45th, New 
York 36, ™. Y. 

New Departure Div. of General Motors 
Corp., Bristol, Conn. 


U. S. Gasket Co., Camden 1, N. J. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 


New Departure Div. of General Motors 
Corp.. Bristol, Conn, 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 


SKF Industries, Inc., Philadelphia 32, Pa. 
Timken Roller Bearing Co., 1835 Dueber 
Ave., S. W. Canton 6, Ohio 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Div. of Chrysler Corp., Dept, E, 
6501 Harper. Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. 

Graphite Metallizing Corp.. 1059 Nepper- 
han Ave., Yonkers 3, . Y. (Oilless, 
SYelf-lubricating) 


Moraine Products Div, of General Motors 


Corp., Dayton, Ohio 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Il. 


United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


BEARINGS & BUSHINGS, METAL 


(Brass, Bronze, Steel, etc.) 

Amplex Div. of Chrysler Corp., Dept. E, 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. 
Chase Brass & Copper Co., 
Conn. 
Federal-Mogul Corp., 
Detroit 13, Mich. 
Mallory & Co., Inc., 
6, Ind. 


Moraine Products Div. Motors 
Corp., Dayton, Ohio 

United States Graphite Co., 1612 Holland, 
Saginaw. Mich. 

Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


Waterbury 20, 
11063 Shoemaker, 
Py. B.. 
of General 


Indianapolis 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical 
Plastics Ave., Pittsfield, Mass. 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 E. 42nd, New York 
i... 

National Vulcanized Fibre Co., 
ton 99, Del. 

Polymer Corp. 
P 


Div., 1 


Wilming- 
of Pennsylvania, Reading, 
9540 Tulley Ave., Oak 
2799 Lake, Melrose Park, 


Joseph T., Chicago, 


a. 

Radio Cores, Inc., 
Lawn. II] 
Richardson Co., 

Nl 


Ryerson & Son, Inc., 
Ill 


Spaulding Fibre Co., Inc., Tonawanda, 
os 


Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

BEARINGS, FLEXIBLE (Rubber-backed) 

Lord Mfg. Co., Erie, Pa. 

BELLS 


Signal Engineering & Mfg. Co., 
14th, New York 11, N. Y. 


154 W. 


BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE & SHEARS 

Richards Co., J. A., 906 N. 
Kalamazoo 13F, Mich. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ti. 


Pitcher, 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Beryllium Corp., Reading, Pa. 
Mallory & Co.. Inc., P. R., 
6. Ind 


Indianapolis 





BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches. 
BLADES, FAN 


Torrington Manufacturing Co., 


Torrington, 
Conn. 


BLOCKS, PILLOW 


Fafnir Bearing Co., 


if New Britain, Conn. 
SKF Industries, 


Inc., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 


BLOWERS. See Fans and Blowers 
BOLTS. See Fasteners. 


BOXES, METAL, 
Fabricators. 


See Sheet Metal 


BOXES and CRATES, WIREBOUND. See 
also Containers, Packaging and Shipping. 


National Metal Edge Box Co., 1212 Cal- 
lowhill, Philadelphia 23, Pa. 
Rathborne, Hair and Ridgeway Box Co., 


440 W. 21 Place, Chicago 8, III. 
Wirebound Box Manufacturers Association, 
Room 1150, 327 8. La Salle, Chicago, Ml. 


BRAKES, BENDING. 


See Benders, 
Brake and Shears. 


BRAKES, MAGNETIC 


Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis 

Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis. 

Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wis. 

BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


American Brass Company, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 

American Nickeloid Co., Peru 3, Ill, (Pre- 
Finished Brass and Copper Sheet & 
Strip) 

Chase Brass & Copper Co., 
Conn. 

Driver Co., a Tas! B., 
Newark 4, N. 

Federated Metals Die. American Smelting 
& as Co., 120 Broadway, New 
York 5. N. ¥. 


Hussey & Co., C. G., Pittsburgh 19, Pa. 
Ilseco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

(Copper Tubing) 
Revere Copper & Brass, 
Ave., New York 17, 


Waterbury 20, 
150 Riverside Ave., 


Inc., 
me 


230 Park 


BRAZING ALLOYS, SILVER 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 


Chase Brass & Copper Co., Waterbury 20, 


Conn. 

General Plate Div., Metals and Controls 
Corp., 48 Forest, Attleboro, Mass. 
Handy & arena. 82 Fulton, New York 

38, N r. 


Improved Seamless Wire Co., 775 
Eddy, Providence 5, R. I. 
Makepeace Co., D. E., Div. of Union Plate 


Inc., 


& Wire Co., Attleboro, Mass. 

a & Co., Inc., P. R., Indianapolis 
, Ind. 

Ney Co., J. M., 871 Elm, Hartford 1, 
Conn. 

BRONZE. See Brass, Bronze & Copper; 
also Phosphor Bronze 

BRUSH CAPS 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Il. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave. nicage ® iL 


BRUSHES: CARBON, GRA 
METAL-GRAPHITE PHITE, 


Becker Brothers Carbon Co., 
Ave., Cicero 50, Ill. 2450 8, Sing 


Graphite Metallizing Corp., 1059 
c ™. Y. Nepper. 
ne. 


han Ave., Venn 3 

Insulation ‘and ires, 
teau CC ce Louis 8, Mo. 485 Chon. 

National Carbon Co. ¥., Union Cary 
& Carbon Corp.,’ 30 Bast - 
York 17, N. Y. 42nd, ‘New 

Speer Carbon Co., St. Marys, Pa, 

Stackpole Carbon Co., St, Marys, Pg, 

Superior Carbon Products, The., 9114 
George Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Hollang, 
Saginaw, Mich. 

Westinghouse Electric Corp., Gatemy 
Center, Bldg. No. 3, 401 Liberty Are, 

Pittsburgh 22, Pa. 


BRUSH HOLDERS. 
Commutator Brush. 


BUSHINGS 


BEARING. See Bearings and Bushing, 

COMPOSITION. See _ Plastics-Molders. 

FIBRE. See Fibre, Vulcanized, 

GLASS. See Glass, Technical. 

HERMETIC SEAL. See Seals ang 
Terminals, Hermetic. 

MICA. See Mica. 

PORCELAIN. See Ceramics. 
RUBBER. See Rubber and Rubber 
Products. 


See Holders 


CABINETS, SHEET METAL. See Shee 
Metal Fabricators. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSEs. 
See Harnesses & Assemblies, Wire, 


CAMBRIC, VARNISHED. 


See Fabrics, 
Insulating. 


CAPACITORS 


Aerovox Corp., New Bedford, Mass, 


Aircraft-Marine Products, Inc., 2100 Pay. 
ton, Harrisburg, Pa, 

Centralab Div of Globe-Union, Ine, 
949-H. E. Keefe Ave., Milwaukee }, 
Wis 

Cornell-Dubilier Electric Corp., Dept. 
H-44, South Plainfield, N. J. 

Corning Glass Works, Dept. EM-T7, Corm- 
ing, N. Y. (Metallized Glass) 

Erie Resistor Corp., Electronics Diy, 
Erie, Pa 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. (Tantalum) 


General Electric Co., Apparatus Gales Dir,, 
Schenectady 5, N 


se 
Industrial Condenser Corp., oes N. Cali- 


fornia Ave., Chicago 18, 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo, 

Johnson Co., E. F., 204 Second Ave., 8.W., 
Waseca, Minn. 

Mallory & Co., Inc., P. R., Indianapolis 
& Ind, 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Plastic Capacitors, Inc., 2511 W. Moffat, 


Chicago 47, Til. 
Potter Co., Dept. B, North Chicago, Tl. 
Radio Materials Corp., 3325 N. California, 


Chi 18, Ill 
ao Co., Marion, Ml. 


Sangamo Electric 
Sprague Electric Co., 307 Marshall, North 
St. Marys, Pa. 


Adams, Mass. e 
Stackpole Carbon Co., 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 


CARBON AND GRAPHITE: (Contacts 


Electrodes, Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 


Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Tl. 

Erie Resistor Corp., Dir., 
Erie, Pa. J 
General Ceramics Corp., Keasbey, N. J. 
Graphite Metallizing Cerp., 1059 Nepper- 
han Ave., Yonkers 3, N. 
National Carbon Co., Div., Union Carbide 
& Carbon op 30 East 42nd, New 

York 17, N. Y 
Speer Carbon Co., . Marys, Pa. 
Stackpole Carbon con St. Marys, Pa. 
United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


Fleetronics 


ALUMINUM and 
casrines. See also Castings, Die. 


MAGNESIUM. 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa ” 

Barnes Permanent-Mold Inc., 671 N. 
Main, Mansfield, Ohio 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J — 

Litemetal Dicast, Inc., 1935 Wildw 
Ave., Jackson, Mich. writs Pas 

Parker White Metal Co., e. 

Thompson Products, Inc., Light Maes 
Div., 2269 Ashland Rd., Cleveland 


Ohio 


CASTINGS, BRASS, BRONZE, COPPER 

Barnes Permanent- Meld Inc., 671 N. 
Main, Mansfield, Ohio 

Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J 
Philadelphia Bronze & Brass Corp, oe 


of P. R. Mallory & Co., Inc., 2 
Master, Philadelphia 21, Pa. 
CASTINGS, DIE 
Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa 


To ‘communicate. with any manufacturer whose name appears in "this issue use READER INQUIRY FACILITY, page 241 
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a 
‘a 
es in 
=| The case of the disturbing 
n a 
E diathermy machine 
= | 
| : A doctor's diathermy equipment 
| zB: , | was ruining television reception 
in his neighborhood. He had a 
complete electrical shield 
built around the room where the 
/; put the 
7 if equipment was Soave u 
; 2 | | interference persisted. 
: 
iv., 
ili 


SOLVED D by Mallory Noise Filters 








be \ feed-through filter supplied by Mallory ended the problem. Rated 
e Eat 50 amperes, 330 volts AC, it consisted of three sections like the one 
‘ illustrated—all contained in a compact case, and connected in series 
| | with the three-phase power supply. It provided high attenuation 
a I throughout an unusually wide range: over 100 db from 6 to 400 
a megacycles, and better than 90 db from 400 to 1000 megacycles. It 
Ms | stops interference in both the VHF and the new UHF television bands 
- .-. allows good reception as close as twenty feet from the equipment! 
de 
3 | Does your product need noise suppression? You can count on Mallory 
a, for the specialized skills essential to designing noise suppression for 
| today’s increasingly exacting specifications. At your service is our 
: | extensive experience in engineering and manufacturing noise filters 
: for every commercial and military requirement. Write or call us today. 
ni 
“4 I 
5 Expect more... 
. PR MALLORY & CO. inc 
Get more from MALLorRY 
r AMER eee 
. Serving Industry with These Products: : 
" Electromechanical—Resistors * Switches * Television Tuners © Vibrators 
Electrochemical — Capacitors ¢ Rectifiers * Mercury Batteries 
7 Metallurgical— Contacts « Special Metals and Ceramics * Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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NEW 


Lowcost 


MINIATURE 
CAPACITORS 
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e Plastic film dielectric 


e Very High resistance 
e Low dielectric absorption 
e Very Low cost 


e Temperature range— 
70°C to 140°C 


e Smaller than the smallest 

e Extremely long life 
e Voltage 100 to 1000 volts 
e Capacitance .001 fo 1 mfd. 


e Will withstand severest 
environmental tests. 
* Plastic Film Capacitors 


* High Voltage Power Packs 
% Pulse Forming Networks 


/ VES OTe aes | Pe 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 


We invite your 
inquiries. Ask 

for our complete 
catalogue on your 
company letterhead. 
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Doehler-Jarvis Corp., Sub. of National 

Lead Co., Toledo 1, Ohio 

Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. (Zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich. 

Madison-Kipp Corp., 214 Waubesa Ave., 
Madison 10, Wis. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting Al- 
loys) 

Parker White Metal Co., Erie, Pa. (Alu- 
minum & Zinc) 

Stewart Die Casting Div., Stewart Warner 
.. 4535 W. Fullerton Ave., Chicago 

39, Ill. 


Thompson Products, Inc., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 

CASTINGS, INVESTMENT 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys) 

Thompson Products, Inc., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 

CATHODE RAY TUBES. See Tubes, 


Cathode Ray. 


CEMENT, CERAMIC 


Titanium Ally Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. 


CEMENT, INSULATING and SEALING 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. 

Communication Products Co., Inc., Marl- 
boro, Monmouth County, N. J. 

du Pont de Nemours & Co., Inc., E. 1., 
Finishes Dept., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 1308 
Walck Rd., N. Tonawanda, N. Y 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Sauereisen Cements Co., 1045 N. Canal, 
Pittsburgh 15, Pa 

Titanium Alloy Mfg. Co., Div. of Na- 


tional Lead Co., Niagara Falls, N. Y. 
Van Cleef Bros., Inc., 7800 Woodlawn, 
Chieago 19, Ill 
Zophar Mills, Inc., 117 26th, Brooklyn 32, 
a 


CERAMICS 

Standard & Special Electrical 
Porcelains (low-volt) (A) 

Refractory Porcelain (B) 
High-voltage Porcelain (Cc) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (Hi) 
Ferrites (I) 

Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, 
Tenn, (ADEFG) 

Centralab, Div of Globe-Union, Inc., 
949-H. E. Keefe Ave., Milwaukee 1, 
Wis. (EF) 


Ceramic Specialties Co.. 444 W. 6th, East 
Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 937 Grant, Akron 
11, Ohio (ABC) 

General Ceramics Corp.. Keasbey, N. J 


(BEFT) 

Tilinois Electric Porcelain Co., P.O. Box 
272, Macomb, Ill. (AB) 

Knox Porcelain Corp.. Knoxville 1, Tenn. 
(ABC) 

Louthan Mfg. Co., Sub. of Ferro Corp., 
2000 Harvey Ave., East Liverpool, Ohio 
(ABDEF) 

Mycalex Corp. of America, 116 
Blvd., Clifton, N. J 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (ABE) 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. (AF) 

Porcelain Products, Inc., 1241 Sandusky, 
Findlay, Ohio 

Richardson Co., 2799 Lake, Melrose Park, 
Ill. (H) 

Rostone Corp., 123 S. Earle Ave., Lafay- 
ette, Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 

Stackpole Carbon Co., St. Marys, Pa. 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABF) 

Steward Mfg. Co., D. M., 3603 Jerome 
Ave., Chattanooga, Tenn. (DEFGI) 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABEF) 

Titanium Alloy Mfg. Co.. Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 

Universal Clay Products Co., 1540 E. 
Ist, Sandusky, Ohio (A) 

Wisconsin Porcelain Co., 115 Market, Sun 
Prairie, Wis. (ABF) 


CHAINS, BEAD. See Bead Chains. 


Clifton 


CHAMBERS, TEST 


American Research Corp., 833 Brook, Bris- 
tol, Conn. 


CHARGERS, BATTERY 


Inet Div., Leach Corp., 4441 
Ave., Los Angeles 58, Calif. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Fasco Industries, Inc., 100 Augusta, Ro- 

chester 2, N. Y¥ 


in this issue use READER INQUIRY FACILITY, page 
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Santa Fe 


To communicate with any manufacturer whose name 


General Electric Co., A 
nalt:: Schenectady 5) Ne eats Sale 
einemann ectric Co., 9 
ton, N. J. 9 Plum, ‘Tren. 
Pyle-National Co., 1388 N. 


Chicago 51, Tl. Kostner Ave,, 


Spencer Thermostat Div. of M 

. 5 ae tals 
Controls Corp., 108 Forest ‘ a 
Mass. + Attleboro, 


Square D Co., 4041 N. Richa 
kee 12, Wis. rds, Milway. 
Westinghouse Electric Corp. 
Center, Bldg. Mo. 3, 401 Libera gee? 
Pittsburgh 22, Pa ve., 


CIRCUITS, ETCHED, PRINTED, Etc 


Aerovox Corp., New Bedford, Mass 

Alden Products Corp., 1125 N. ¥ 
Brockton 64, Mass. : 

American Lava Corp., Chattanooga 5 T 


Centralab Div ef Globe-Unior 
949-H. E. Keefe Ave., Milwauker i’ 
Wis F 

Daven Co., 176 Central Ave., Newark, N 

. ” cre » NJ 

Electralab, Inc., 107 First, : 
41, Mass. Cambridge 

Erie Resistor Corp., Electronic: 

Erie, Pa. :--, 


International Resistance Co., 


409 N, 
Philadelphia 8, Pa. Broad, 


Mycalex Corp. of America, 116 
Blvd., Clifton, N. J Clifton 
Sprague Electric Co., 307 Marshall, x 
Adams, Mass —_ 
Stupakoff Ceramic & Mfg. Co., Latrobe, Py 
U. S. Gasket Co., Camden 1, N. J. 


CLAMPS and CLIPS, SUPPORT 


Augat Brothers, Inc., 31 Perry Ave., At. 
tleboro, Mass 
Weckesser Co., 5256 


N. Avondale Ave. 
Chicago 30, Ill : 


CLAMPS and CLIPS, GROUND ang 
TEST 
Burndy Engineering Co., Inc., Norwalk, 


Conn 
Iisco Copper Tube & Products Co., 5745 
Mariemont Ave., Cincinnati 27, Ohio 


Mueller Electric Co., 1550W E. 8ist, 
Cleveland 14, Ohio 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich 

Thomas & Betts Co., Inc., 28 Butler 
Flizabeth 1, N. J , 

CLEANING COMPOUNDS, METAL 


Zophar Mills. Inc., 117 26th, Brooklyn $2, 
m. E. 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See 
Film & Paper 


Tracing Cloth 


CLUTCHES 
Centric Clutch Co., P.O. 


Box 175, Wood- 
bridge, N. 


J. 
Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis, (Magnetic) 
Hilliard Corp., 106 W. 4th, Elmira, N. Y. 
Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis. 
Vickers Electric Div., Vickers. Inc., 1803 


Locust. St. Louis 3, Mo. (Magnetic) 
Warner Electric Brake & Clutch Co., Dept, 
EM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES and FORMS 

Accurate Paper Tube Co., 
Chicago 22, ™ 

Alden Products Co., 1125 N. Main, Brock- 
Corp., 


ton 64, Mass. 

Cambridge Thermionic 453 Con- 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave.. Cleveland 2, Ohio 

Continental-Diamond Fibre Co., 


13, Del, 
Gries Reproducer Corp., 149 Beechwood 
116 Clifton 


804 N. Peoria, 


Newark 


Ave., New Rochelle, N. Y. 

Mycalex Corp. of America, 
Bivd., Clifton, N. J. 

Paramount Paper Tube Corp., 612 Lafay- 
ette. Fort Wayne 2, Ind 

Precision Paper Tube Co., 2035 W. Charles- 
ton, Chicago 47, Ill. 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, IIL 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi- 
eago 47, Mil. 

Stackpole Carbon Co., St. Marys, Pa 
(Screw-type, Molded Iron) 
Stone Paper Tube Co., Inc., 900-922 
Franklin, N.E., Washington 17, D.C. 

U. 8. Gasket Co., Camden 1, N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn, 

Ashland Electric Products, Inc., 32-02 
Queens Blvd., Long Island City 1, N. Y. 

Atlas Coil, Inc., Derby, Conn. 

Cambridge Thermionic Corp., 453 Concord, 
Cambridge 38, Mass. 

Comar Electric Co., 3349 W. Addisoa, 
Chicago 18. 

Constantine Engineering Laboratories Co., 
70 Island Ave., Mahwah, N. J i 
Corning Glass Works, Dept. EM-8, Corn- 

ing, N. Y. (Glass Inductance) 


Coto-Coil Co., Inc., 63 Pavillion Ave., 
Providence 5, R. I 
Bese 
41. 
MANUFACTURING 


re ene pereeaees 


I 


uae — 





You’re ’way ahead of the game with 
RB&W’s unique new SPIN-LOCK Screw—it 
saves you money right down the line with 
its exclusive one-piece construction. Here’s 
why: 


Workers do more fastening in less time. 
There’s no washer to add. And it’s easy to 
drive SPIN-LOCK in hard-to-reach spots. 


Purchasing and inventory costs drop. 
There’s just one requisition to fill . . . one 
part to stock, because SPIN-LOCK does away 
with the need for washers. 


Teeth of SPIN-LOCK Screw 
touch bearing surface be- 
fore final tightening. 









Accidents and lost time go down. There’s 
no projection on SPIN-LOCK to catch fingers 
or clothes. No special handling is required, 
either. 


SPIN-LOCK holds tighter under vibration 
than ordinary fasteners. Ratchet-like teeth 
under the head lock into the surface when 
assembled. Hex, pan, truss, flat heads. 


| a PRL ce 7 
LH Mt a Pe ws: 4 

Final tightening embeds 
teeth in surface, assuring 
positive locking. 


RB&W 


U.S. Pat. No. 2,253,241 


Tighter, Stronger, Surer Fastener! 






For complete data on RB&W SPIN-LOCK 


Screws, refer to our catalog in the 
PRODUCT DESIGN FILE of Sweet's Catalog. 





Russell, Burdsall & Ward Bolt and Nut Company— 
The Complete Quality Line. Plants at: Port Chester, 
N.Y., Coraopolis, Pa., Rock Falls, Ill., Los Angeles, 
Calif. Additional sales offices at: Ardmore ( Phila.) Pa., 
Pittsburgh, Detroit, Chicago, Dallas, San Francisco. 
Sales agents: Portland, Seattle. Distributors from 
coast to coast. The 
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argus. 
Watt Projector 


Projecting TT. 
 @UA 


SPT-2 
Green Thermoplastic 
Insulation 
Matching Plug 


+ 


a@rgus , world-famous pro- 
ducers of cameras and projectors, 
depends on PHALOCORD cord 
sets to carry the current load for 
their amazing new line of pro- 
jectors. 


Colorfully contrasting PHALO- 
CORD cord sets add a bright, 
smart touch to the handsome 
ARGUS projector — but the big 
reason for their nation-wide de- 
mand is, of course, complete 
dependability on the job! 


Use PHALOCORD and you'll use 
the finest! 








336 


PHALO PLASTICS CORPORATION 


COMMERCIAL & FOSTER STREETS 
WORCESTER, MASSACHUSETTS 


Insulated Wire and Cables — Cord Set Assemblies 


Dano Electric Co., 93 Main, Winsted, 


onn, 

Delta Electronics, Inc., 759 Green, Brook- 
lyn 22, N. Y. 

Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 

Five Star Co., Plants Place, 
Conn. 

General Electric (©o., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Gries Keproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. (Molded 

Inc., 


Nylon) 
Hindle Transformer Co. 40 Woods 
Church _Rd., Flemington, N. J. 
Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif. 
Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif. 
Nothelfer Winding Laboratories, 11 Albe- 

marle Ave., Trenton 3, N. J. 
Raytheon Mfg. Co. Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 
Standard Electrical Products Co., 2240 E, 


199 
Plantsville, 


Third, Dayton, Ohio 

Stonite Coil Corp., Route No. 25, Yard- 
ville, N. J, 

Torwico Electronics, Ine., 


965 Freling- 
huysen Ave., Newark 5, N. J. 


COIL WINDING MACHINES 

Cosa Co, 405 Lexington Ave., New York 
ay, Wee Be 

Driver Co., Wilbur B., 150 Riverside Ave., 

Newark 4, N. J. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Universal Winding Co., P.O. 


Box 
Providence 1, R. 


1601, 


COLD HEADED PARTS 
See Fasteners. 
COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 


Ave., Cleveland 15, Ohio 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., 8. Chestnut, 
Owosso, Mich. 

Triple ‘“‘M" Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, III. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


COMMUTATOR SAWS 


Ideal Industries, Inc., 
Sycamore, Il. 


and SLITTERS 
1008 Park Ave., 


COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4, N. Y 
COMPOUNDS, SEALING. 


Insulating & Sealing; 
Compounds. 


See Cement, 
also Waxes and 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


Appleton Electric Co., 
Ave., Chicago 13, Ill. 
Crouse-Hinds Co., Syracuse 1, 
Pyle-National Co., 1388 N. 
Chicago 51, Til. 
Simplet Electric Co 
Chicago 51, l 


1723 Wellington 


nS. 
Kostner Ave., 


. 3600 Potomac Ave., 


CONNECTORS, WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 


American Brass Co., Waterbury 20, Conn. 


American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, TIl. 

Buggie, Inc., Hl. H., Toledo 4, Ohio 
Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Cannon Electric Development Co., Dept. 
500, 3209 Humboldt, Los Angeles 31, 
Calif. 


Crouse-Hinds Co., Syracuse 1, N. Y 
DeJur-Amsco Corp., 45-091 Northern Blvd., 
Long Island City 1, N. 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Hubbell, Inc.. Harvey. Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 

Iisco Copper Tube & Troducts, Ine., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Johnson Co., E. F., 204 Second Ave., 

S.W., Waseca, Minn 
Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22, Pa 


Krueger & Hudepohl, Walsh Blidg., Cin- 
cinnati 2, Ohio 

Pass & Seymour, auc., Solvay Station, 
Syracuse 9, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Il. 

Revere Corp. of America, 
Conn. 

Riverside Manufacturing 
Supply Co., 10227 


Wallingford 2, 


and Electrical 
Michigan Ave., Dear- 


born, Mich. 

Scintilla Div., Bendix Aviation Corp., 
Sidney, N « 

Sherman Mfg. Co., H. B., Battle Creek, 


Mich. 


Soreng Products Corp., 9551 Soreng Ave., 


Schiller Park, Ill 
Switchcraft, Inc., 1328 N. Kostner Ave., 
Chicago 22, Il, 
Thomas & Betts Co., Inc., 28 Butler, 


Elizabeth 1, N. J. 





Van Cleef Bros., 
Chicago 19, Il. 
Winchester Electronics, 
Conn. 


Inc., 7800 Woodlawn 


Ine., Glenbroog, 


CONTACTORS, MAGNET 


& Contactors. IC. See Relay, 


CONTACTS and CONTACT POINTS 
Baker & Co., Inc., 113 

Ns, Astor, Newark 5 
Brainin Co., C. S., 318 W, 

Vernon, N. Y Washington, Mt. 


Fansteel Metallurgical Co ‘ 
eago, Til. P+ North Cy. 
General Plate Div., Metals ang 


anon = Forest Attleboro, com 
zibson Electric Co., 8349 . 
Ave., Pittsburgh 21, Pa, Prankstow 


Graphite Metallizing Corp., ° 
a aaa Yonkers 3, N. Y Nevpe. 
akepeace Co., D. E., Div. of U 
iets, O82. Attleboro, Masso" Plat 
Mallory & Co., Inc, P. R. Ir 
6, Ind. . ; Indlanapaii 
Ney Co. J. M., 371 Elm, Ha 


rt 
Stackpole Carbon Co., St. —— ss 
Superior Carbon Products, Ine. ‘ou 


George Ave., Cleveland 5, Ohio 


CONTACTS, CARBON. See Carbon 


Graphite. and 


CONTACTS, HEATER PLUG ang TAP 
Heyman Mfg. Co., Kenilworth 1, NJ 
Oqnraimses. PACKAGING 


NG. See also Boxes and Cr, 
bound. 


and SHip. 
‘ates, Wire. 
Bradley Industries, 1650-59 N, 
Ave., Chicago 47, Ill. Dame 
Gaylord Container Corp., St. Louis 2, 4 
Hinde & Dauch Paper Co., Sandusky 3 


Ohio %, 
Rathborne, Hair and Ridgeway Ro 
1440 W. 21 Place, Chicago 8, i Ga, 


CONTRACT MANUFACTURING 


Aluminum Goods Manufacturing Co,, Mani. 
towoc, Wis. 

Chase Brass & Copper Co,, Waterbury 9% 
Conn = 

Geuder, Paeschke & Frey Co., 153 wy 
St. Paul Ave., Milwaukee 1, Wis, 

Kirk and Blum Manufacturing (Co,, 31% 
Forrer, Cincinnati 9, Ohio 

Master Appliance Mfg. Co. Bridge @ 
Ontario, Racine, Wis. 

Ram Meter, Inc., 1104 Hilton Rd., Ferm. 
dale, Detroit 20, Mich. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8. 2nd, Milway. 
kee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 109 
Hawthorn, Hartford 6, Conn 

Bogue Electric Manufacturing Co., 54 Iom 
Ave., Paterson 3, N. J. 

Bristol Co.. Waterbury 20, Conn 

Crouse-Hinds Co., Syracuse 1, N_ Y, 

Furnas Electric Co., 1024 McKee, Batavia, 
Til. 

General Electric Co., Apparatus Sle 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Dir, 
Dept. 6270-EM, Waltham 54, Mass 

Square D Co., 4041 N. Richards, Mi- 
waukee 12, Wis 

Vickers Electric Div., Vickers, Inc., 180 


Locust, St. Louis 3, Mo. 
Ward Leonard Electric Co., 34 South 
Mt. Vernon, N. Y¥ 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER. 


ATURE. See also Relays, Switches, 
Thermostats. 

Acro Manufacturing Co., Columbus 16, 
Ohio 

Allen-Bradley Co., 1316 8S. 2nd, Mi- 
waukee 4, Wis 


American General Thermostat Corp., 206 
Bronx, New York 60, N. Y 
Automatic Temperature Control Co., Ine, 


5234 Pulaski Ave., Philadelphia 4 
Pa. 

Barber-Colman (< Dept. TH-1403 Rock, 
Rockford, Ill 


Bristol Co., Waterbury 20, Conn. 
Edison, Inc., Thomas A., Instrument Dit, 


Dept. 53, West Orange, N. J. 
Fenwal. Inc., 18 Pleasant, Ashland, Mass 
3-V Controls Inc., 8 Hollywood Plat, 


East Orange, N, J. 

General Electric Co., Apparatus Sale 
Div., Schenectady 5, N. Y¥. 

Mercoid Corp., 4227 W. Belmont Am. 
Chicago 41, Til. 

Robertshaw Thermostat Div., Robertshar 
Fulton Controls Co., Youngwood, Pa. 

Spencer Thermostat Div. of Metals & Con- 
trols Corp., 108 Forest, Attleboro, Mass. 

Square D Co., 4041 N. Richards, Milwav- 
kee 12, Wis. : 

TAGliabue Instruments Div., Weston Ele 
trical Instrument Corp., 614 Freyling- 


huysen Ave., Newark 5, N. J. 
Thermo Electric Co., 109 Fifth, a 
River Township, Rochelle Park 


Office, N. J. 4 
United Electric Controls Co., 
Watertown, Mass. 
Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, TIL 


93 School, 


CONTROLS, PUSH-PULL 
Arens Controls, Inc., 2005 Greenledl. 


Evanston, Ill. 
aoe sO 


To communicate with ‘any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 241. 
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ING 


ew catalog answers 


O-ring questions 


You'll find complete installation data—and the answers to 


most O-ring questions—in the new O-ring catalog 9-B given free by 


Minnesota Rubber. The catalog also explains how Minnesota 


Rubber’s exclusive injection molding process makes the kind 


of ring seals you need today: seals with smoother surfaces, 


tougher structure, tolerences within +.001—at a cost lower than 


the industry average. 


- World-wide acceptance of injection molded rubber parts 


now make Minnesota Rubber the world’s largest manufacturer 


of O-rings. Minnesota Rubber seals are used today in the 


finest hydraulic, electrical and mechanical applications. 


No matter how tough your O-ring problem, rest assured 


that Minnesota Rubber will find the best answer at the 


lowest possible cost. Write today for complete details. Don’t 


forget to request your free catalog 9-B, “O-rings,”’ for 


complete installation data. 


‘Minnesota Rubber 


3630 Wooddale Avenue, Minneapolis 16, Minn. 
Dept. 302 
Phone MOhawk 9-6781 
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- @ LOW CosT 








@ NON-BREAKABLE 


@ LIGHT WEIGHT 


RUGGED | 
CONSTRUCTION 





sa cchle (All Steel) 
MOTOR SLIDE BASES 


Overly-Hautz All Steel adjustable 
motor slide bases are manufactured to fit NEMA 
standard motor frame sizes 203 to 505. Other 
sizes can be made to specification. 


No additional machining or assembling is 
necessary. Each Overly-Hautz motor base 
shipped ready for installation including cad- 
mium plated bolts for mounting motor. 





CONTROLS, REMOTE. See 
Stations ; Relays and 
Switches. 


CONTROLS, RESISTANCE. See 
| Resistors, also Rheostats. 


CONTROLS, SERVO. See Servomechan 
isms. 


Push Button 
Contactors ; 


COPPER. See Brass. Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium. 
CORD and TWINE, ARMATURE and 
| COIL 


Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., 
Mica Insulator Co., 


Chicago 6, Ill. 

Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Inc., 51 

| Murray, New York 7, N. Y. 

| Varflex Sales Co., Inc., 309 N. Jay, Rome 
N. Y 


| Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

CORD, INSULATED. See Wire and 
Cable, Insulated. 

CORD, RESISTANCE LINE. See Resist- 
ance Line Cords. 

CORD SETS 

Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I. 


Columbia Wire & Supply Co., 2850 Irving 


Park Rd., Chicago 18, Ill. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo 

Joy Manufacturing Co., Henry W. Oliver 
Bldg.. Pittsburgh 22, Pa 


Miller Electric Co., 120 Main, Pawtucket, 
R. I 


Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 

Riverside Manufacturing 
Supply Co., 10227 
born, Mich. 

Royal Electric Co., Inc., Pawtucket, R. I 


and Electrical 
Michigan Ave., Dear- 


Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Ill. 
United Manufacturing & Service Co., 409 


S. 6th, Milwaukee 4, Wis. 
| U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 
Westinghouse Electric 
Center Bidg., No. 3, 
Pittsburgh 22, Pa. 
Wire Stripper Co., 
| East Cleveland 12, 


Gateway 
Ave., 


Corp., 
401 Liberty 


1729 Eastham 
Ohio 


Ave., 


CORES, POWDERED METAL. See Cores 
Transformer; Powdered Metal Products. 
CORES, REFRACTORY. See 


Ceramics 


CORES, TRANSFORMER 


Acme Eleciric 
N.Y 

Arnold 

Audio 


Corp., 358 Water, Cuba, 
Co., 


Co., 


Marengo, Tl 
2833 13th 


Engineering 


Development Ave. 


So., Minneapolis, Minn. 
General Ceramics Corp.. Keasbey, N. J 
Magnetics, Inc., Dept. EM-9, Butler, Pa. 


Moloney Electric Co., 5390 Bircher Bilvd., 


St. Louls 20, Mo 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Tl 

Stackpole Carbon Co., St. Marys, Pa. 

Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 23rd, Indianapolis 7. Ind 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

CORK and CORK COMPOSITIONS 
Armstrong Cork ¢ 7108 Ingersol, Lar 
aster, Pa. 

COUNTERS. See also Instruments, Elec- 
tronic; Relays 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Eagle Signal Corp., 202 20th, Moline 1 
Ill 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y. 

National Acme Co., 176 E. 13ist, Cleve- 
land 8, Ohio 

Production Instrument Co., 700-04 W 


Jackson Blvd., Chicago 6, Ill 
Veeder-Root, Inc., Hartford 2, 


COUPLINGS, CLUTCH. See Clutches. 
COUPLINGS, FLEXIBLE 


Conn. 


Ajax Flexible Coupling Co., Inc., West- 
field, N. Y. 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis 


| Products Corp., Michigan City, 

nd. 

Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

| Koppers Co., Inc., Fasts Coupling Dept., 
200 Scott, Baltimore 3, Md. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CRYSTAL RECTIFIERS 
See Rectifiers, Metallic. 


DECALCOMANIAS 
Meyercord Co., Dept. i 
Lake, Chicago 4 in 139, Saag ¥. 


DIAL LIGHT ASSEM 
Pilot & Indicator. OLiEs. See Lighy, 


DIALS and PANELS 
Chicago Thrift Etching Corp, 


Sheffield Ave., Chica mn! & 
Mica Insulator Co., Schenectedye NY 
. 


DIE CASTINGS. See Castings Die 


DIE CASTING MACHINES 
Kux Machine Co 


, 6725 N, Ridge 
Chicago 26, Ii. Bia, 


DIELECTRIC HEATING 
High Frequency Heating pairs. Bee 


DIODES. See Semi Conductors, 


DRAFTING EQUIPMENT ang 
MATERIALS 


Bruning Co., Inc., Charles, 
Chicago 41, Ill. om Montron 


Ave., 
Eastman Kodak Co., Rochester 4 Ny 
Xe 


Keuffel & Esser Co., Hoboken, 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven Mich, 


DRIVES, BELT 
Maurey Manufacturing Corp., . 
Wabash Av. Chicago 16. nm *, 
New York Belting & Packin 
ket, Passaic, N. J. ieee Mur. 
Reeves Pulley Co., Columbus, Ind, 


DRIVES, ELECTRONIC. See a} 
Reducers and Drives. 0 Shei 
Dynamatic Div. of Eaton Mfg. é 
osha, Wis. Co, Ke 
Genera Slectric Co., Apparat 
Div., Schenectady 5, N. Y, = & 
Raytheon Mfg. Co., Equipment Sales Diy 
Dept. 6270-EM, Waltham 54, Mas ” 
Reliance Electric & Engineering Co,, 1954 
Ivanhoe Rd., Cleveland 10. Ohio 
Servospeed Div. of Electro Devices, Ine, 
4 Godwin Ave., Paterson, N, J . 
Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 Divers ae? 
Pittsburgh 22. Pa F 


DUCTS, WIRING (Control Panel) 


Stahlin Brothers Fibre Works, Ine., Dept 
E, Belding, Mich, 


DUPLICATING MACHINES, DIELEgs 
See Benders, Brake & Shears, 


DYNAMOMETERS 
Dynamatic Div. of Eaton Mfg. Co., Ke. 


osha, Wis. 

General Electric Co., Schenectady, W, ¥, 

Robbins & Myers, Inc., Springfield # 
Ohio 

Westinghouse Electric Corp., Gatewy 
Center, Bldg. No. 3, 401 Liberty Ave, 


Pittsburgh 22, Pa 


ELECTRICAL SHEETS. See Steel, Ele- 
trical. 


ELECTRONIC COMPONENTS. See ip- 


cific headings. 


ENAMELING SHEETS. See Steel, Con- 
mercial Forms & Grades. 


ENAMELS. 
Varnishes, 


See Lacquer, 
Finishing. 
EYELETS & GROMMETS 


Chase Brass & Copper Co., Waterbury 2 
Conn. 


Enamels 4 


Minnesota Rubber & Gasket Co., 36% 
Wooddale Ave., Minneapolis 16, Mim 

Minnesota Silicone Rubber Co., 5724 W 
36th, Minneapolis 16, Minn. 

Revere Copper & Brass, Inc., 230 Pak 
Ave., New York 17, N 


and Electrical 
Michigan Ave., Dear- 


Camden 1, N. J. 


Riverside Manufacturing 
Supply Co., 10227 
born, Mich. 

U. S. Gasket Co., 


FABRICS, INSULATING 
Yarns, Thread, Cord, 
Glass-Fiber, Varnished 
Linen, Silk, Asbestos, etc. See als 
Tape and Sheeting, Synthetic Resin: 
Tubing and Sleeving, Braided Fabric 


(Sheets, Tapes, 
etc.) 


Cambric, Cotton 


Acme Wire Co., 
Haven 14, Conn 
Asbestos Textile Div., 


1255 Dixwell Ave., New 


Ray bestos- Manhat- 


tan, Inc., Manheim, Pa. 

Bentley, Harris Mfg. Co., 1205 Barklay, 
Conshohocken, Pa. 

Brand Co., Inc., William, Dept. EA, 


North & Valley, Willimantic, Conn. 
Chase & Sons ,Inc Randolph, Mass. 
Continental-Diamond Fibre Co., N 

13, Del. 
Cottrell Paper 

River, Mass 
Dow Corning 

Mich 


88 Purchase, Fall 
Midland, 


Electro-Technical Products, Div. of Su 
Chemical Corp Nutley 10, N. J. 
Fiber-Glass Div., Libbey-Owens-Ford Glass 
Co., 1224 Wayne Bldg., Toledo 8, Ohio 
General Electric Co., Chemical Div., ! 

Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Choutest 
Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Div. @ 
Minnesota Mining & Manufacturing 00. 
9 Argyle Terrace, Irvington 11, N. 4 
2 ae 


Co., 


Corp., AEI-17, 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 


41. 
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Page-full of ideas for you 


on Sivtenacd, Magnile 


“MAGNETIC MATERIALS CATALOG” 


Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. EM-8 





AUGUST 1954 


“OFF-THE-SHELF” ITEMS or 
SPECIAL SHAPES to suit your needs 


Magnets of sintered Alnico offer endless opportunities to designers 
who need their useful combination of self-contained power and small 
bulk. A wide range of sintered Alnico shapes are carried in stock 
for quick shipment. Special shapes to meet an individual design 
need can be developed, where the quantity required is large enough 
to justify the tooling costs. Arnold sintered permanent magnets 
are fully quality-controlled and accurately held to specified toler- 


ances. @ We'll welcome your inquiries. 


THE ARNOLD ENGIN: 

SUBSIDIARY OF ALLEGHENY 
General Office & Plant: M 

Los Angeles: 3450 Wilshire Blvd. 


waD 5280 
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TRANSFORMERS ... 


specified for the usual 


demanded for the 
unusual 


‘ 


“GTC” Transformers for 
industrial and commercial 
applications ... accurately 
engineered and fully recog- 
nized for finest quality. 


> 


¢ 


“GTC” Military Transform. 
ers ... designed to meet 
rigid government specifica- 
tions and to perform under 
the most severe and contin. 
uous operating conditions. 


MIL-T-27 and JAN.T-27, 


aa 


eRe a eee aE 


serving industry since 1928 
18240 Harwood Avenue, Homewood, 
(Suburb of Chicago 


Eitatelis 


See our exhibit at the Western Electronic Show & Convention, August 25-27, Los Angeles 
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Johns-Manville, Box 60, New York 16, N.Y. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., Paw 
6, Minn. 

Mitcheli-Kand Insulation Co., Inc., 51 

Wood- 


St. 


Murray, New York 7, N. Y. 
Natvar Corp., 207 Randolph Ave., 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Van Cleef Bros., Inec., 7800 Woodlawn 

Ave., Chicago 19, Ill 
Vestex, Sales Co., Inc., 309 
Corp., The, 2 


J. Weber Mfg. 
New York 22, ).Y. 
Westinghouse Electric 
Center, Bldg. No. 8, 
Pittsburgh 22, Pa. 


FANS & BLOWERS 


N. Jay, Rome, 
BE. 54th, 


Corp., Gateway 
401 Liberty Ave., 


American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif. 
Bogue Electric Manufacturing Co., 54 Iowa 


Ave., Paterson 3, N. J. 
Diehl Mfg. Co., 1192 
Somerville, N. J. 


Finderne Ave., 


am Electric Mfg. Co., %. Louis 21, 

Mo 

Fasco nt, Inc., 100 Augusta, Ro- 
chester 2, N. 

Heinze Electric i 685 Lawrence, Low- 
ell, Mass. 

Koppers Co., Inc., Propeller Dept., 200 
Seott, Baltimore 3, Md. 

Master Appliance Mfg. Co., Bridge & 


Ontario, Racine, Wis. 


Peerless Electric Co., 1415 W. Market, 
Warren, Ohio 

Robbins & Myers. Inc., Propeller Div., 
Springfield 99. Ohio 

FASTENERS (Bolts & Nuts; Lock Assem 
blies; Pins; Rivets; Screws; Washers.) 

Bolts and Nuts 

Machine Bolts and Nuts (A) 


Stove Bolts (B) 
Self-Locking Muts (C); 
Sheet Metal 


Bolts & Screws (O) 
Lock Spring Assembly Nuts 


(D) 

Screw Thread Inserts (E) 

Cold Headed and Rolled Threaded Parts 
(F) 

Cap Nuts (G) 

Spade Bolts (9) 

Welding Nuts (Clinch-on) 

Wing Nuts (W) 


(N) 


Allmetat Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. (AF- 
aw) 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn. 
(BF). (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (A) 

Blake & Johnson, Waterville 48, Conn. 
(ABP) 

Bristol Co., Waterbury 20, Conn. (A) 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. (ABFSW) 


20, 


Chase Brass & Copper Co., Waterbury 2 


Conn. (ABCF) 

Continental Screw Co., New Bedford, Mass. 
(ABFW) 

Elastic Stop Nut Corp. of America, Dept. 
R6-822 2330 Vauxhall Rd., Union 
N. J. (ACDEN) 

Fischer Special Mfg. Co., 446 Morgan, 
Cincinnati 6, Ohio (A) (Brass Nuts) 

Gries Reproducer Corp., 149 Beechwood 


Mew Rochelle, N. Y. (GW) 
310-K S. Michigan Ave., 


Ave.. 
Grip Nut Co., 


Chicago 54, Ill. (CN) 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 


Heli-Coil Corp., 284 Shelter Rock Lane, 
Danbury, Conn. 

Keystone Bolt & Nut Corp., 
New York 7, N. Y. (AB) 
Lamson & Sessions Co., 1981 W. 

Cleveland 2. Ohio (ABCDF) 
Palnut Co., ‘Sub of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 
(C) 
Parker-Kalon Div., 
Transportation Corp.. 


127 Church, 


85th, 


General American 
200 Varick, New 


York 14. N. Y. (AB) 

Penn Engineering & Manufacturing Corp., 
Doylestown, Pa. (N) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

tussell. Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Seaboard Screw Corp., West Warwick, 
R. I. (B) 

Shakeproof Div. of Tlinois Tool Works, 
2501 N. Keller Ave., Chicago 39, Ill. 
(D) 


Standard Pressed Steel Co., Jenkintown 9, 
Pa. (AN) 


Sterling Bolt Co., 363 W. Erie, Chicag: 
44, Ill. (ABF) 
Thompson-Bremer & Co., Sub. American 


Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill. (C) 
Tinnerman Products, Inc., P.O. Box 6688, 


Cleveland 1, Ohio (D) 
United-Carr Fastener Corp., Cambridge 42, 
Mass. (ACDE) 
Wenco Mfg. Co., 
cago 22, TIL 


1136 
(8) 


W. Hubbard, Chi- 


Westfield Metal Products Co., Westfield, 
Mass. 

Lock & Snap Assemblies (Door Panel 
Shelf Support & Mounting, etc.) 


Camloc Fastener Corp., 53 Spring Valley 


Rd., Paramus, N. J. 
Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 


Simmons Fastener Corp., 


way, Albany 1, N, Y. N- Broa 
Pins—Cotter (F) ; Lockin 

Spiral Coil (M) © and Taper (g), 
Allmetal Screw Products 

Stewart Ave., Garden City te Ty & 
Anti-Corrosive Metal Products c 

Castleton-on-Hudson, N, Y. ms 4 
Chase Brass & Copper Co., W 

Conn. (F) stetiur 2%, 
Elastic Stop Nut Corp. of Ameri 

R6-822 2330 = Ca, Dep, 

S auxhall Rq_ Union 
Lamson & Sessions Co., 193) w 

Cleveland 2, Ohio (F) iw. Sith 


— Bolt Co., 36 
rt g Bo 0. 3 W. Erie, Chicago 4 


Pre-Assembled Washers and Screws 
American Screw Co., Willima 
Central Screw Co., 3501 Shielay 


Chicago 9, Ill. 
Continental Screw Co., New Bedfor 
Reliance hg ~ 


Eaton Mfg. Co., 
Charles Ave., 9.E., Massillon, Ohio 
1981 Ww, 85th, 


Lamson & Sessions Co., 
Cleveland 2, Ohio 

Russell, Burdsall & Ward Bo : 
Co., Port Chester, N.Y, #4 Nu 

Shakeproof, Div. of Illinois 7 
2501 N. Keller Ave., Chicago 39, "at 


United-Carr Fastener Corp., ¢ 
42, Mass. i 


Recessed Head Screws 


Alden Products Co., 
ton 64, Mass. 
Allmetal Screw 
Stewart Ave., 
American 


1125 N. Main, Brock. 


Products Co., Ine., 8% 
Garden City, N. y’ — 
Screw Co. Willimantic, Conn, 


Atlantic Screw Works, Inc., 85 
Cn Ae dated, Cae 
Blake & Johnson, Waterville 48, Conn, 


Bristol Co., Waterbury 20, Conn. 


Camear Screw & Mfg. Corp., 607 18th 
Ave., Rockford, Ill. 

Central Screw Co., 3501 Shields Ave, chi. 
eago 9, Til 


Chase Brass & Copper Co., Waterbury % 


Conn. 
Mew Bedford, Mas: 


Continental Screw Co., 
Eagle Lock Co., 20 S, Main, Terreyrilip, 
190 W. Green. 


Conn. 
Elco Tool & Screw Corp., 
wood Ave., Philadelphia 40, Pa 
Great Lakes Screw Corp., Chicago, I). 
Harper Co., H. M., 8204 Lehigh Are, 
Morton Grove, Til. 
Heli-Coil Corp., 284 Shelter Rock Lane, 
Danbury, Conn. 


Keystone Bolt & Nut Corp., 127 Chun, 
New York 7, N. Y. 
Lamson & Sessions Co., 1981 W. 85th 


Cleveland 2, Ohio 

National Lock Corp., Rockford, Il. 

National Screw & Manufacturing (o.. 
FE. 75th, Cleveland 4, Ohio 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N 

Rockford Screw Products Co., Rockford, Ii) 

Russell, Burdsall & Ward Bolt and Nu 
Co Port Chester, N. Y. 

Screw Research Association, 706 Union 
Trust Bldg., Providence 3. R. I 

Seaboard Screw Corp., West Warwick, RI 

Shakeproof Div. of Tilinois Tool Works 
2501 N. Keller Ave., Chicago 39, Tl 

Southington Hardware Mfg. Co., South 
ington, Conn. 

Standard Pressed Steel Co., 
a 

Sterling Bolt Co., 
44, 

Wales Beech Corp 


540 


6 


Jenkintown 9 
1638 W. Lake, Chicago 


Rockford, Tl 


Rivets 


Allmetal 
Stewart Ave., 


Products Co., Ine, $2 
Garden City, N. Y 
Aluminum Co. of America, Alcoa Bldg. 
Pittsburgh 19, Pa 
-_ Corrosive Metal Products 
Castleton-on-Hudson, N. Y. 

Blake & Johnson, Waterville 48, Conn 

Chase Brass & Copper Co., Waterbury 2 
Conn. 

Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Tl. 
Continental Screw Co., New Bedford, Mass 

= Pont de Nemours & Co., Ine., E. 1. 
Explosives Dept., Wilmington 98, Del 

Gries Reproducer Corp., 149 Beechwood 


Screw 


Co., Ine 


9609 W. 


Ave., Mew Rochelle, N. Y 
Harper Co., H. M., 8204 Lehigh Are, 
Morton Grove. Til 


Keystone Bolt & Nut Corp., 127 Church, 
xe 


New York 7. N 


Progressive Mtg Co., Tor- 


44 Norwood 


rington, Conn. : 

Russell. Burdsall & Ward Bolt and Not 
Co.. Port Chester, N. Y. 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, Tl. 

Tubular Rivet & Stud Co Wollaston 
70, Mass. 

Screws—Cap and Set, Machine (H); Self 
Tapping (J) 

Allmetal Screw Products Co., Inc., 8% 


Garden City, N. Y. 


Stewart Ave., 
of America, Alcoa Bldg., 


Aluminum Co, 


Pittsburgh 19, Pa. \ 
American Screw Co., Willimantic, Conn. 
(HJ) 
Anti-Corrosive Metal Products Co., In., 
Castleton-on-Hudson, N. Y. (H) 
Blake & Johnson, Waterville 48, Conn. 
Bristol Co., Waterbury 20, Conn. (H) 
Central Screw Co., 3501 Shields Ave., Cul- 
cago 9, Il. (HS) 





To communicate with any manufacturer wheee name appeors 
in this issue use READER INQUIRY FACILITY, page 241. 


ELECTR 


ICAL MANUFACTURING 








Y 2, 


fast, 
rile, 


reen- 


Ave, 


TEL LLL TL 








complex 7? yes ece 


costly 7? nos 


@ Resourcefulness, plus complete machining facilities, enabled Stewart to produce 


this unusual die casting in volume—economically! 


This one kept us awake nights. The job called for an internally 
cast jar thread and a great deal of precision machining. To speed 
production and cut costs, we devised a setup that performed 24 
separate machining operations at one time. Whatever type of die 
castings you need — small or large, simple or intricate — count 


on Stewart to meet your most rigid specifications . . . on time. 


SERVICES AVAILABLE... 


Designing ¢ Engineering ¢ Die Making 
Metallurgical Control « Most Modern Die Casting Equipment * Complete 
Machining, Polishing and Assembly Facilities. 

44 years of helping industry to “Make It Better” 


Z Joma) ve CASTING 


CHICAGO, ILLINOIS, 





4535 FULLERTON AVENUE + BRIDGEPORT, 





CONNECTICUT, 


. ..a division of 
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275 WARREN STREET 





“Shock-resistant 


Fe aaa OLN gala! 
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— assured UL approval for our 
Plugmaster!”’ 


—reports Russ Towers, Engineer, 

Sperti Faraday, Inc., Adrian, Mich. 

“To obtain Underwriters’ Laboratories 
approval, our Plugmaster cord plugs 
had to withstand 1,000 drops against 
a maple block. When our regular plas- 
tics failed to meet this test, we 
switched to General Electric rubber- 
phenolics. Result? Our cord plugs now 
averaged a minimum of 3,000 drops 
—and many were still intact after 
10,000 impacts!” 








UL impact test: Plugs areexposed |} 
to 392F for 24 hours, then | 
dropped on 39” cords through a [| 
90° arc ageinst a maple block. {1 
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Sperti Faraday Plugmaster cord 
plugs cre molded by Peerless -~ 
Molded Plastics, Inc., Toledo, 
Ohio, of G-E rubber-phenolics. 
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Where can YOU use shock-resistant 


G-E rubber-phenolics? 


Shock-resistant G-E rubber-phenolics offer you 
an excellent opportunity to use plastics for appli- 
cations where high impact strength is a “must.” 
They produce parts which resist breakage in as- 
sembly and service, accommodate large metal in- 
serts without cracking, and permit lightweight 
designs without heavy reinforcement. Where can 
you benefit by them? Ask your 
molder about these amazing impact 
materials or write today for a newly 
expanded case history brochure. Ad- 
dress: General Electric Company, /« 
Section 416-5C, Chemical Division, | 
Pittsfield, Massachusetts. 


GENERAL | 
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a Screw Co., New Bedford, Mass. 

(HJ) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (H) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 

Holo-Krome Screw Corp., Brook, Hartford 
10, Conn. (H) 

Keystone Bolt & Nut Corp., 127 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co., 
Cleveland 2, Ohio (HJ) 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 

Set Screw & Mfg. Co., 112 Main, Bartlett, 
Ill. (H) 

Shakeproof Div. 
2501 N. 
(H) 

a ye Pressed Steel Co., Jenkintown 9, 
a. (H) 

Sterling Bolt Co., 363 W. Erie, Chivago 
44, IIL. (HJ) 

United-Carr Fastener Corp., Cambridge 42, 
Mass. (HJ) 


Church, 


1981 W. 85th, 


of Illinois Tool Works, 
Keller Ave., Chicago 39, Ill. 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. (KL) 


Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 

Associated Spring Corp., Bristol, Conn. 
(KL) 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd, 
Plymouth, Mich. 

B-G-R Cook Plant Div., Associated 


Spring Corp., Ann Arbor, Mich. (KL) 
Blake & Johnson, Waterville 48, Conn 
Chase Brass & Copper Co., Waterbury 20, 

Conn. (KL) 

Continental Screw Co., New Bedford, Mass. 
(KL) 

Dunbar Bros. Co, Div., Associated Spring 
Corp.. Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio (L) 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. (KL) 

Gibson Co., William D., Div. Associated 
Ypring Corp., 1800 Clybourn Ave., Chi- 
cago 14, TIL. (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Til. (L) 


Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (KL) 
Lamson & Sessions Co., 1981 W. 85th, 


Cleveland 2, Ohio (KL) 

Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 4, Mich. (K) 

Manross & Sons Co., F. N., Div., Associ- 
ated Spring Co., Bristol, Conn. (KL) 

Milwaukee Div., Associated Spring Corp., 


341 FE. Erie, Milwaukee, Wis. (KL) 
National Lock Washer Co., Newark 5. 
N. J. (L) 


Ohio Div., Associated Spring Corp., 1712 
FE. ist. Dayton, Ohio (KL) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 
(L) 

Raymond Mfg. Co.. Div.. Associated Spring 
Corp., Corry. Pa. (KT) 

Reliance Div., Eaton Mfg. Co., 504 Charles 
Ave.. S.E., Massillon, Ohio (L) 

Russell, Burdsall & Ward Bolt and Mut 
Co., Port Chester, N. Y. 

Tool 


Shakeproof Div. of Tllinois Works 


9501 N. Keller Ave., Chicago 39, Ml. 
L 

mating Bolt Co., 3683 W. Erie St., Chi 
cago 44, Til. 

Thompson-Bremer & Co.. Sub. American 
Machine & Foundry Co.. 520 N. Dear 
born, Chicago 10. Tl. (KL) 

United-Carr Fastener Corp., Cambridge 


42, Mass. (L) 


Wrought Washer Mfg. Co., 2200 S. Bay, 


Milwaukee 7, Wis. (KL) 
FELT 
American Felt Co.. 16 Glenville Rd., 
Glenville. Conn 
Felters Co., 205 South. Boston 11. Mass 
Western Felt Works 4021-4139 Ogder 


Ave., Chicago 23, Tl 


FIBRE. PHENOLIC. See Plastics, Lami- 
nated 


FIBRE. VULCANIZED. (Board, Sheet, 
Rod, Tubing) 

Continental-Diamond Fibre Co., Newark 
13. Del. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louls 3. Mo. 
Insulation Manufacturers Corp.. 565 W. 
Washington Blvd.. Chicago 6, Til. 
Mitchell-Rand Inc., 51 


Insulation Co., 

Murray, New York 7. N. Y¥ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Spaulding Fibre Co., Inc., Tonawanda, 
. i 4 

Stahlin Brothers Fibre Works, Inc., Dept. 
. Belding. Mich 

Taylor Fibre Co.. Norristown. Pa 

West Virginia Pulp and Paper Co., 230 
Park Ave.. New York, N. Y¥ 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp., Dept. E. 
6501 Harper, Detroit 31, Mich, 


B is : 
ound rook on Less Bearing Co, 


ae N. J. ' Boung 
Moraine Products Di 
Dayton, Ohio S Div. of General Moton, 


Radio Cores, 
Lawn, Ill. 


Inc., 9540 Tulley Ave. Ou 
FILTERS, RADIO 


Aerovox Corp., New Bedford Mass 


Wederal Telephone and k, ‘orn 

_ Kingsland Rd., Clifton, ‘Nee 19 

Filtron Co., Inc., 131-05 ‘Fowy 
Flushing 55, N. Y. ot Ave, 


General Electric Co., A 
Div., Schenectady 5, ny, Pparatus Saley 
Mallory & Ca, Inc., P, R- 


stein “+ Indlanapot, 
prague ectric Co., 307 
Adams, Mass. ™ Marshall, North 


huysen Ave., Mewark 5 "N 


FINISHES, PRODUCT. 
Enamels, Paints and Varnishes 0 
FLUORESCENT LAMP AUXILIARIEs 


Includes Adapters, Ball, 

sators, Control Units, “Starters 
Leeroy oi For Resistors see om 
sistors, Instrument & Radio: 
pacitors. G10; also Cr. 


Acme 
N 


Torwico Electronics, Inc., 965 
, Ic. F ; 
5. No 3. Teling. 


Electric Corp 358 Water Cuba 
Aerovor Corp., New Bedford, Mass 
Arrow-Hart & Hegeman Electric Co, 10 
Hawthorn, Hartford 6, Conn. = 
—_ eee Transformer Corp,, Diy 
ex Wire, 3501 W. A . Chi. 
. cago 18, Ill. disen, Cry. 
General Electric Co., Constru Mate 
. es Bridgeport 2, a 
ola Electric Co., 4633 W. 16 
50, Til. m Ging 


Sprague Electric Co., 307 Marshall, North 


Adams, Mass. 
Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 Liber mt 


Pittsburgh 22, Pa 


FOILS, WIRE MARKING 


Swift & Sons, Inc., M. H., 2 Lov 
Hartford, Conn. oi. 


FOOT SWITCHES. See Switches. 


FORGINGS 


American Brass Co., Waterbury 20, Conp 
Chase Brass & Copper Co., Waterbury 2%, 


Conn. 

Philadelphia Bronze & Brass Corp., Sub 
of P. R. Mallory & Co., Ine., 29nd and 
Master, Philadelphia 21, Pa. 

Revere Copper & Brass, Inc., 230 Pak 
Ave., New York 17, N.Y. (Non-ferrous) 

aun & Gon, Inc., Joseph T., Chicago, 


FRAMES, MOTOR. See Motor and Gen 
erator Shells. 


FUSE HOLDERS, MOUNTINGS an 
CLIPS 


Alden Products Co., 1125 N. 
ton 64, Mass. 

Burndy Engineering Co., Inc., 
Conn, 

Dante Electric Mfg. Co.. Bantam. Conn 

Ideal Industries, Inc., 1008 Park Are 
Sycamore, Tl. 

Tiseo Copper Tube & Products, Inc., 574 
Mariemont Ave., Cincinnat! 27. Ohio 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, M11. 

Raytheon Mfg. Co., Equipment Sales Div. 
Dept. 6270-EM. Waltham 54, Mass. 
Sherman Mfg. Co., H. B., Battle Creek 

Mich. 
Sauare D Co., 6060 Rivard, Detroit 1! 
Mich. 


Main, Brock- 


Norwalk 


FUSES 


Burndy Engineering Co., Inc., Norwalk 

Electric (Co., Annaratus Sale 
Div., Schenectady 5, N. ¥. 

Milwaukee Resistor Co.. 706 W. Virginia 
Ave.. Milwaukee 4. Wis. 

Roval Flectric Co., Inc., Pawtucket. R.1 

Westinghouse Flectric Corn.. Gateway 
Center, Bldg. No. 8, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


GAGES, TEMPERATURE. PRESSURE 
and VACUUM 


Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa. 
Bristol Co., Waterbury 20, Conn. 
Edison, Inc., Thomas A., Instrument Div. 
Dept. 53. West Orange. N. J. 
Gemco Electric Co., 25681 W. 8 Mile 
Road, Detroit 19, Mich 
Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.1., N.Y. 
TAGHabue Instrument Div., Weston Ele- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J 
Wheeleo Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ml 


GALVANOMETERS. See Instruments. 


GASKETS 


American 
Glenville, 
Armstrong 
caster, Pa. 
tions) 
Asbestos Textile Div., 
tan, Inc., Manheim, Pa. : 

Chase Brass & Copper Co., Waterbury 20, 
Conn 


Felt Co., 16 Glenville Rd. 
Conr : 
Cork Cx 7108 Ingersol, Lan- 


(Cork and Rubber Compos! 


Raybestos-Manhat 


«< a 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 241. 
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WESTON 


FAN SHAPE D-C INSTRUMENTS 


The distinctive WESTON fan shape contributes more than 
just long scale readability and attractive instrument design. 
Its pleasing lines enhance overall equipment appearance, 
and the long scale opening compels the eye and conveys 
an instant impression of measurement authority. 





Fan shape instruments are available in four sizes, scale 
lengths from 2.6” to 7.32”, as d-c voltmeters, ammeters 
and milliammeters. Also for special instrument needs, with 
any required scale markings such as RPM, feet per min- 
ute, pounds of effort, depth, etc. Send for special bulletin 






giving specifications and prices . . . WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Avenue, New- 
ark 5, New Jersey. 6918 


WESTON 
Vili 


° 
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anchor 
exterior conductors 
Withstand strains up 
to 100 Ibs! 


Low cost, easily installed 
GRIPMASTER Strain Reliefs 
anchor cords and cables at point of 
entry and positively prevent loosening 
of the conductor at the terminals. Solve 
your cord-and cable failures PERMANENTLY 
_ wherever exterior conductors supply the 


FOR EVERY TYPE OF CONNECTION! 
EVERY ASSEMBLY LINE OPERATION! 


GRIPMASTER ALL-METAL TYPE 


Slight pressure permanently positions 
this one-piece type. The strain relief 
forms a smooth metal band which is 
firmly locked in a tenacious grip about 
the cable. 
















GRIPMASTER CLICKON TYPE 


Clicks on in seconds, locks securely in 
position. The Clickon forms an immovable 
ring with uniform pressure around the 
cable circumference. 


GRIPMASTER INSULATED TYPE 


Especially adapted to assembly line 
operations. Forms a neat, compact ring, 
holding the cable in a vise-like grip. 
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Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Ill. 

Felters Co., 205 South, Boston 11, Mass. 

Garlock Packing Co., Palmyra, N. Y. 

ss peariae, Box 60, New York 16, 


cad ittey Products ay 9113 Roselawn 
Ave., Detroit 4, Mich 

Metal Textile Corp., Roselle, N. J. (Elec- 
tronic Shielding) 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis, Minn. 
Minnesota Silicone Rubber Co., 5724 W. 

86th, Minneapolis 16, Minn. 
U. 8S. Gasket Co., Camden 1, N. J. 
U.S. Rubber Co.,_ Rockefeller Center, 
New York 20, 
Western Felt Works, 4035-4117 Ogden 
Ave., Chicago 23, Ill 


GEARMOTORS. See Motors. 


GEARS and PINIONS 


Amplex Div. of Chrysler Corp., Dept. E. 
6501 Harper, Detroit 31. Mich 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Ill. 

Bowmar Instrument Corp., Dept. EM-5, 
iy Pennsylvania Ave., Fort Wayne, 
nd 

Cogent Diamond Fibre Co., Newark 

Dexter Machine Products, Inc., Box 328, 
Chelsea, Mich. 

Franke Gear Works, Inc., 1922 W. 
Columbia Ave., Chicago 26, Ill. 

Gear Specialties Inc., 2635 W. Medill 
Ave., Chicago 47, Til, 

Gries "Reproducer Corp.. 149 Beechwood 
Ave., New Rochelle, N. Y. (Die Cast) 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., 
Oak Lawn, Il. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, IIL. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric an hii Gateway 
Center ae, > 8, berty Ave., 


Pittsbur Pa. 
Winzeler Ute '& Tool Co., 1716 West 
Arcade PL, Seas 12, Il. 


GENERATORS. See Motors. 


GERMANIUM DIODES. See Semi-Con- 
ductors, also Rectifiers, Metallic. 


GLASS-BONDED MICA 
Se Sean Fibre Co., Newark 


» Del. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Mycalex Corp. of America, 116 Clifton 
Bivd., Clifton, N. J. 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


pt Ceramic & Mfg. Ce., Latrobe, 
a. 


GLASS, TECHNICAL 


Corning Glass Works, Dept. EM-8, Corn- 
ing, N. Y. 

Hermaseal Co., Inc., 1101 Lafayette, Elk- 
hart, Ind. (Tubes) 

Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 
Bier i Co., Inc., 113 Astor, Newark 5, 


General Plate Div., Metals & Controls 
Corp., 48 Forest, Attleboro, Mass 
aee a 82 Fulton, New York 


ne Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I. 

Makepeace Co., D. E., Div, of Union Plate 
& Wire Co., Attleboro, Mass. 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Dow Corning Corp., Dept. AEI-17, Mid- 
land, Mich. (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Iii. 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. 


HARNESSES and ASSEMBLIES, WIRE 


Alden Products Co., 1125 N. Main, Brock- 
ton “. fase, 

Belden Co., 4633 W. Van Buren, 
ky 4, 

Carol Cable — Div. of Crescent Co., 
Inc., Pawtucket, R. I. 

a | Wire & Supply oe 2850 Irving 
Park Rd., Chicago 18, Ill 

Conle Wire Co., 50 Church, New York 


Drake Manufacturing Co,, 1711 W. Hub- 
bard, Chicago 22, Ill. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 
Blidg., Pittsburgh 22, Pa. 

—, Electric Co., 120 Main, Pawtucket, 


Ptale ee Su ° yrommercial & Fu. 
acon ae Wallingtorg, 

verside Manufacturing an 

born, "Mich, 10227 Michigan. Avelauea 
mae! Sat S01 8 a 
Bwitcheraft, ye 1328 N. Halsted, Chi. 
United, Manufacturing & Service On, iy 
Me eetind i>, ig Am Am, 


HEADPHONES and HEADSETS 


Automatic Electric Sales Co 

ae a. <otecas ll, TIL’ 108 W, 
rus Slectronics Co., 3405 P 
Cleveland 14, Ohio. rkins Ave, 


HEATING ELEMENTS and UNITS 


Comperundem Om. Globar Diy., Niagara 
Dee ae, Fe Rims 
war Hg ante Pom Om 
voit Sehneiaay &, i, PONS 
Ontario, Racine, Wis. 

— me Co., 429 E. 164th, New York 
Tee oo. *Co., F Sesselet Mass, 

Fee eects ti, Sis, et et 
Westinghouse Electric Corp., 160 Mercer, 


HERMETIC SEALS. See Seals 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 


General Electric Co., Apparat 

Div., Schenectady 5, NY Se 

Seletron Div., Radio Receptor Co., 
251 W. 19th, New York 14, N. Y. 

Westinghouse Electric Corp. » Gateway 
Center Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. , 


and 


Ine., 


HIGH NICKEL ALLOYS. See Nickel ang 
Nickel Alloys. 


HOISTS, PNEUMATIC. See Pneumati 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 1217 
Spring Garden, Philadelphia 23, Ps, 
Graphite Metallizing Corp., 1059 Nep- 
perhan Ave,, Yonkers 3, N. Y, 

Mycalex Corp. of America, 116 Cliftes 
Blvd., Clifton, N. J. 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 

Triple “‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, IIL. 


IMMERSION HEATER’ UNITS. Se 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Ware 
and Compounds 


INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS- 
URING and TESTING 


Acme Electric Corp., 358 Water, Cuba 
I 4 

Aerovox Corp., New Bedford, Mass. 

Associated Research, Inc., 3794 W. Bel- 
mont, Chicago 18, Il. 

Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Burlington Instrument Co., 125 Third, 
Burlington, Iowa 

DeJur Amsco Corp., 45- = Blvd, 
Long Island City. Z, 

Doelcam Corp., Soidiers “Field Rd., Bos- 
ton 35, Mass. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 y* 
field, Brooklyn (Ridgewood) 27, Y. 

General Electric Co., Apparatus Naale 
Div., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Il, 

Industrial Instruments, Inc., 89 Commerce 
Road, Cedar Grove, N. Jz. 

National Pneumatic Co., Inc., Holtser- 
Cabot Div., Boston 19, Mass. 

Pyremia Instrument Corp., Lynbrook, 

Triplett Electrical Instrument Co., Bluf- 
ton, Ohio 

Waterman Products Co., Inc, Philadelphis 
25, Pa. (Oscilloscope) . 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Avée., Newark 5, N. J. 
Wheelco Instrument Div., Barber-Colman 

Co., 1203 Rock, Rockford, Ill. 


INSTRUMENTS, ELECTRONIC. . (Se 
also Oscilloscopes, Recorders) 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 241. 
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continue to ‘pioneer’? TOMORROW'S designs! 
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siti 
from the Old Controls of yesteryears 






Switchgear has replaced muscles, but it is precision 
electrical contacts, actually, which have replaced the 
knife switches of yesterday. 


Nowadays the metallurgy and engineering that make this 
possible are taken for granted. Partly, we suppose, 
because Fansteel, ever since 1914, has been able to supply the right contact 
almost upon demand—many times having completed the 


development work before the need arose. 


Fansteel can meet your electrical contact requirements— 
precisely and economically. 
VV hae = 
Mela oh 


FANSTEEL METALLURGICAL CORPORATION wnoartn cHicaco, ittinois MERE 





A reference text 


Since 1914, World’s Largest Producer of Electrical Contacts Ta atte 
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AKRON PORCELAIN CO. 


2725 CORY AVENUE, AKRON 14, OHIO 






aT cer | 
CHa 


for ACCURATE 
TIME ON ALL | 
YOUR 

ELECTRICAL 


OPERATIONS! 





Yes, you get immediate delivery on the Zenith Multi-Circuit Timer . . . 
the unit that’s specially designed to accurately, dependably time any 
operation. Thousands in use in hundreds of applications—for electrical 
display signs, industrial furnaces, electrical appliances, laundry equip- 
ment and dry cleaning equipment. The Multi-Circuit Cycle Timer and 
other Zenith units solve many laboratory timing problems. May be set 
for on and off periods with as many circuits as desired . . . can be 
furnished without synchronous motor for elevator control, limit switch 
end similar operations. Available now! 


For full information and prices, send for illustrated Bulletin No. 


See Classified Telephone Directory 
for Name of Local Representative 


| ZENITH ELECTRIC CO. 


152 W. WALTON ST., CHICAGO 10, ILLINOIS | 


142. 
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Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Du_ Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady, N. ¥. 

Ketay Manufacturing Corp., 555 Broadway, 
New York 12, ae 


LAsreegeoe. Inc., 1607 Flower, Glendale, 

a 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N. Y. 


Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 
Serve Corp. of "America, New Hyde Park, 


Triplett, Electrical Instrument Co., Bluff- 
ton, Ohio 


Weston Electrical Instrument Co., 614 
Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS, LABORATORY 
STANDARD 

Acme Electric 
_ ae 

Automatic Temperature Control Co., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co.. Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N, H. 

om 


Corp., 358 Water, Cuba 


Inc., 


DeJur Amsco Corp., 45-01 
Blvd., Long Island City 1, N 

Doeleam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 


Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 
General Electric Co., Apparatus Sales 


Div., Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ill. 


INSULATING MATERIALS. See follow- 
ing specific headings: 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Compositions 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 


Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Molding, Laminating Cast- 
ing and Extrusion Compounds 

Porcelain 

Rubber and Rubber Products 

Silicones 


Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabrics 

Tubing and Sleeving, Extruded Plastics 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramie and Synthetic) 

Bakelite Co., A Division of Union Car- 
bide & Carbon ore, 300 Madison Ave., 


New York 17, } 

Dobeckmun Co., 3201 Monroe Ave., Cleve- 
land 13, Ohio 

Dow Corning Corp., Dept. AEI-17, Mid- 
land, Mich. (Silicone) 


du Pont de Nemours & Co., Inc., E. I., 
ae Chemicals Div., Wilmington 98, 
del. 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Construction Mate- 
rials Div.. Bridgeport 2, Conn. 

Goodrich Chemical Co., B. F., Div. of 
B. F. Goodrich Co., Dept. GS-3, Rose 
Bldg., Cleveland 15, Ohio 

Kellogg Co., M. W., Sub. of Pullman, Ine., 
P.O. Box 469, Jersey City 3, N. J. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

U. S. Rubber Co., 


Rockefeller Center, New 
York 20, N. Y 


IRONS, SOLDERING. See _ Soldering 
Equipment 

ISOLATORS, VIBRATION & SHOCK. 
See Mountings, Rubber & Synthetic 

JEWEL, LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 

KNOBS a HANDLES, STOCK 
MOLD 

Chicago aie Eto Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Davies Molding Co., Harry, 1428 N. 
Wells, Chicago 10, Til 

Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

General American Transportation Corp., 
a Div., 135 8S. La Salle, Chicago 
90, Ill 

Kurz-Kasch, Inc., 1419 S. Broadway, Day- 
ton 1, Ohio 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, L. 
Raytheon Mfg, Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 
Richardson Co., 2799 Lake, Melrose Park, 
1. 
Rogan Brothers, 8027 N. 
Skokie, 


Sinko Mfg. & Tool Co., 
Ave., Chicago 22, Ill 


Monticello Ave., 


3135 W. Grand 





LACQUERS, ENAMELS, Pa; 
VARNISHES, FINISHING 

Allied Research Product 

a pomumeat. Baltimore it, tng 
uminum Co, of Am 

paitisburgh 19, Pa te Alcoa Bigg. 
akelite Co., A Divison of Uni 

bide & Carbon Cor On Car. 
New York 17, N Y 300 Madison Ave, 

“17, Mia. 


Dow Corning Corp., Test. AEI. 
ns & Var. 


NTS ang 


land, Michigan (Silicone 
nishes) _ 


du Pont de Nemours & Co., L 
ishes Dept., Wilmington oe Bar 
Insulation and Wires, Inc., 3435 ¢ 
we Pe =, Louis 3, ‘Mo hou 
an ndustrial Finishe 
gan, Ill, . Co., Waulky. 


LAMINATED METALS, PR 
BASE (Sheet, Tube and WirgUS and 


“> * Co., Inc., 113 Astor, Newark 5, 
General Plate Div., Metals ang 


Hay na “* 4 Forest Attleboro, yponteal 
c wa 
andy r arman, 82 Fulton, New York 


sumed Seamless Wire Co., Ine 1 
Eddy, Providence 5, Rhode "Island 8 

Makepeace Co., D. E. Div, of Union Plate 
& Wire Co., Attleboro, Mass, 


LAMINATED PLASTICS. See Plasticg 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Magnetics, Inc., Dept. EM-9, Butler, 
Thomas & Skinner Steel Products &., 
1114 E. 23rd, Indianapolis 7, Inq, 

LAMPS, FLUORESCENT 
General Electric Co., 


Nela Pa 
wand 12, Ohio rk, Chm. 
festinghouse Electric Corp., Ga 
Center Bldg. No, 8, 401 Liberty an’ 


Pittsburgh 22 


LAMPS, IROANSESCENT and 
INFRA-RE 

General alae Co., Nela Park, 
12. Ohio Cleveland 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave, 


Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Clevelang 
12, Ohio 

Westinghouse Electric 
Center, Bldg. No. 
Pittsburgh 22, Pa. 


Corp., Gatew, 
3, 401 Liberty an 


LAMPS, MINIATURE (Pilot and indi. 
eator) 

Chicago Miniature Lamp Works, 1500 XN. 
Ogden, Chicago 10, Ill. 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Herzog Minature Lamp Works, Inc., 12-% 
Jackson Ave., Long Island City 1, N. Y, 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


LAVA. See Ceramics. 


LAYOUT FLUID 

Dayton Mfg. Co., 
Minn. 

Dykem Co., 23 
Mo. 


Rogers Minneapolis 1, 


03-F N. llth, St. Louis 6, 


LENSES, PRESSED GLASS 

Corning Glass Works, Dept. EM-8, Corn- 
ing, N. T. 

Kopp Glass, Inc., Swissvale, Pa, 


LIGHTS, PILOT and INDICATOR 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Arrow-Hart and Hegeman Electric Co, 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept 


500, 3209 Humboldt, Los Angeles 31, 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. ¥. 

Drake Manufacturing Co,, 1711 W. Hub- 


bard, Chicago 22, Ill 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Hetherington, Inc., Sharon Hill, Pa 

Johnson Co., E. .. 204 Second Ave., 
Ss. W., Waseca, Minn. 

Pass & Seymour, - 
Syracuse 9, 

Pyle-National Co., Yass N. Kostner Ave., 
Chicago 51, Ill 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 


Solvay Station, 


LOCKNUTS and LOCK 
See Fasteners. 


WASHERS. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, Ti. 

Madison-Kipp Corp.. 214 Waubesa, Madl- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Foote ts, Inc,, 2100 Pat- 
ton, Harrisburg >a. 

American Brass Co., Waterbury 20, Conn 

Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. (Hollow Tubular) 

Burndy Engineering Co., Inc., Norwalk, 


Cambridge Thermionic Corp., 453 Concord 

Ave., Cambridge 38, Mass. 
Dante Electric Mie. Co., Bantam, Conn. 
ae ee 





To communicate with any manufacturer whose name @ = 
in this issue use READER INQUIRY FACILITY, page 
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Until recently, EAD’s expansion was the acquisition 

of more and more small plants clustered about our main 
building in Brooklyn. Sooner or later something permanently 
suitable to our growing needs had to be found... and our new 
plant, in Dover, New Hampshire, is it. Now, under one 
tremendous roof — with more than 130,000 square feet of 
working space occupied, and additional space available for 
future needs — EAD has the elbow room to offer you better 
service than ever on all your motor and blower requirements. 
In looking forward to still greater expansion, we recognize 
the source of our progress — you, our customers and friends 
—and we shall strive to keep your friendship through constant 


development of newer and better rotating electrical equipment. 
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Solving Special Problems 
Is Routine at EAD 


If your problem involves small 
rotating electrical equipment, bring 
it to EAD. Our completely staffed 
organization will modify one of 

our standard units or design and 
produce a special unit to meet your 
most exacting requirements. 





NUE—DOVER, NEW HAMPSHIRE 
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a] DIMENSIONS: 15/32” diam. x 1 Tay: 


Tai Rem Ct eo 
ey) WE ea Le 


CONTACTS: spdt — 2 amp. at 24 V DC 


| TSTSIR Let) 


B VIBRATION RESISTANCE: 20 G up to 2000 
' CPS (cycles per sec.) 

antity of mode! shop 
able — submit your 


rements 


ENGINEERING & MFG 
LONG BRANCH. NEW ‘JER 
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Thompson-Bremer & Co., Sub 


MACHINES. See specific headings. 6, 


MOTORS " 





















































a A-C Pe Univ. Synch, 
Miniature Timing Motors, Geared xX A 
” Subfractional. Under 1/20 Hp. B Pe | D Be 
" Bractional, 1 /20, % Hp. F a4 _ H ae 
 Bateseal, 1 to —_—“ K -. 2 4 |) 
“Integral, Over 7% Hp. | N | O | § [op 
” Gearmotors 4 r Q. i- R Ye 
" Generators U > V a ee 
‘teow Voltages (Under 110) Y Z 2 & ae 
Acro Manufacturing Co., Columbus 16 International Register Co., 262 
Allis” — Louis, Milwaukee 7, Wis. oe a ae ee TaN ies 
ocean Electric Motors, 4811 Anaheim- ernst, See See — 


Kearfott Co., Inc., 1378 Main 
ton, MD. J. (UY) (Servo) Are., Cit. 
Ketay Manufacturing Corp., 55: 
New York 12, N, Y. (Servo) Erveine, 
Lamb Electric Co., Kent, Oh 
_ GHIQRSZ) Ho (BCDEp 
land Electric Co., Div. of mericas 
Machine and Foundry Co., = L 
Ohio (FGKLNOUV) 
Marco Industries, Inc., 788 Te 
Depew, N. Y. (BCFHY) 


Telegraph Rd., Los Angeles 22, Calif. 
(BFKNQU) 
Baldor Electric Co., 4353 Duncan Ave,, 
St. Louis 10, Mo. (FGKLN) 
Barber-Colman Co., Dept. H, 1403 Rock 
Rockford, 1Il. (BCEYZ) 

Belgian Electric Sales Corp., 40 E. 49th, 
New York 17, N. Y. (BCDFHKNPQ) 
Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHIQRTYZ&) 


race Bivd, 
Bogue Electric Manufacturing Co., 54 Iowa 


> y <LMNO- Master Appliance Mfg. Co., Brid s 

Su 3, N. J. (FGJKLMNO ttt’ Racine, Wis. (CbGH) ge & O 
Bristol Co., Waterbury 20, Conn. (AX) Master Electric -» Dayton 1, Ohie 
Century Electric Co., 1806 Pine, St. (FGJIKLMNOPQRTUVW) 

Louis 3, Mo. (FGKLNOQR) Motoresearch Co., 1600 Junction Ave., Re. 
Cramer Co., Inc., R. W., Box 8, Center- _ cine, Wis. (BQY) 

brook, Conn. (A) National Pneumatic Co., Ine,, 


t Holtzer. 
Crocker-Wheeler Div., Elliott Co., Am- Cabot Div., Boston 19, Mass. (QRUy, 


pere, N. J. (KLNOPQRUVW) 


Onsrud Machine Works, Inc., 3907 Pg. 
Delco Products Div., General Motors Corp., mer, Chicago 47, Ill. (FKN) 
Dayton. Ohio (BFGKLNUVZ) Oster Manufacturing Co., John, Racing 
Diehl Mfg. Co., 1192 Finderne Ave., Wis. (BCFGHUVYZ&) (Servo & Sy. 
Somerville. N. J. (BCFHKNV) chro) 
Doelcam Corp., Soldiers Field Road, Bos- Packard Electric Div., General Motoy 
ton 35. Mass. (Servo) Corp., Warren, Ohio (FG) 
Doerr Electric 


Corp 510 N. 4th Ave., 

Cedarburg, Wis. (FGKL) 

Eastern Air Devices, Inc., 15 Washington, 
Dover, N. H. (ABEFJQTU) 


Peerless Electric Co., 1415 W. Marke, 
Warren, Ohio (FGKLN) : 
Pesco Products Div., Borg-Warner Corp 
24700 N. Miles Rd., Bedford, Ohio 


Electric Indicator Co., Inc., 105 Camp (CGLZ) 

vw) — ae —— Toctyin Eee. Ine, Maw Dir., 
sn oat a - 200 W. 83rd, Chicago 20, . (GHL) 
a1 S y 71 8 s “ 
ritord, Conn. (FGJKLMNOPUVWYZ) Rae Motor Corporation, P. 0. Box 291, Re 
Electro Engineering Products Co., Inc. cine, Wis. (BCDFGHYZ&) 


609 W. Lake, Chicago 10, Ill. (BCD- 


UVX) 
Elliott Co., Crocker-Wheeler Div., Am- mene 
pere, N. J. (KLNOPQRUVW) (FGKLNOV) 


Emerson Electric Mfg. Co., St. Louis 21, Reuland Electric Co., Alhambra, Calif, 
Mo. (FGIKLMQR) (KNQ) 


Fairbanks-Morse & Co., 600 8 i 


Reeves Pulley Co., Columbus, Ind. (QRT) 
Reliance Electric & Engineering Oo., 105 
Ivanhoe Rd., Cleveland 10, Ohio 


Michigan Robbins & Myers, Imc., Motor Dbty,, 
Ave., Chicago 5, Ill. (FKNOPQUVWY) Springfield 99, Ohio (BCDEFGJKNT) 
Fasco Industries, Inc., 100 Augusta, Ro- 


Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 
Servo Corp. of America, New Hyde Park, 
N. Y. (Servo) 


chester 2, N. Y. (BCDFGHYZ&) 
Ford Instrument Co., 31-10 Thompson Ave., 
Long Island City, N. Y. (FYU) (Servo) 


8 8, .. 500 y 
= — o_o 4300 N. Knox a N. yee e 
ve., hicago , Il. (Servo) . a on7TR N 
General Electric Co., Apparatus Div., Small Motors, Inc., 2076 N. Rie Sm 
1 ¥ 


Schenectady 5. N. Y. 
(RCDEFGHJIKLMNOPQRSTUVWYZ&) 


General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 


Ifagen Manufacturing Co., Inc., Sub. of 


Chicago 14, Ill. (FGHIQRUVYZ&) 
Star-Kimble Motor Div., of Miehle Print- 

ing Press & Mfg. Co., 206 Bloomfidd 

Ave., Bloomfield, N. J. (KLNOQRY2) 
Sterling Electric Motors, Inc., 5401 Ans 


Eagle Signal Corp., Moline, Ill heim—Telegraph Rd., Los Angeles %, 
mn a Calif. (FKNQ) 

ansen Mfg 0., Inc., Princeton 3, Ind c 346 Suburb 

(ABCEVXYZ) Transicoil Corp.. 134 uburban Station 


‘ Bldg., Philadelphia 3, Pa. (Servo) 
ie. Vat M. Mn. Weer og Electrical Motors, Ine., Las Ange 
“a ee oe _ _ 54, Calif. (FKN 
Foto one (ABCYZy » E'™ TO- wagner Electric Corp., 6454 Plymout 
rington, Conn. (ABCYZ) 
Heinze Electric Co., 685 Lawrence, Lowell, Ave., St. Louis 14, Mo. (FGKLNYZ) 
Mass. (BCDFZ) Wesche Electric Co., B. A., 1626 Vine, 


Hoover Co. Electric Motor Div., 128 Cincinnati 10, Ohio (FGKLNOZ) 
Brook Ave., N. Plainfield, N. J. (FK) Westinghouse Electric Corp., Gatewmy 

Howard Industries, Inc Dept. EM-8, 1760 Center, Bldg. No. 3, 401 Liberty Ave, 
ee. Racine, Wis. (ABCDEFGHQRT Pittsburgh 22, Pa. (BCDEFGHIJKIM 
IVYZ) 


NOPQRSZ&) 





LUGS and TERMINALS (cont.) MAGNETIC AMPLIFIERS 

Hart Manufacturing Co., 211 Bartholomew Bogue Electric Manufacturing Co., 
Ave,, Hartford, Conn. (Snap-in) Ave., Paterson 3. N. J 

Heyman Mfg. Co., Kenilworth 1, N. J Doelcam Corp., Soldiers Field Rd., Bo- 

Ilsco Copper Tube & Products, Inc., 5745 ton 35, Ma 
Mariemont Ave., Cincinnati 27, Kearfott Co., 

International Resistance Co., 409 N. Broad, ton, N. J. 
Philadelphia 8, Pa. 





54 lows 


Inc., 1378 Main Ave., Clif- 
(UY) (Servo) 


Ketay Manufacturing Corp., 555 Broadway 
Johnson Co., E,. » 204 Second Ave New York 12, N. Y. 
s y., Waseca, Minn Magnetic Amplifiers, Inc,, 632 Tinton Are,, 
jones Div., Howard B. Cinch Mfg. Corp New York 55, N. Y¥ 


Chicago 24, Til. 
Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio 
Malco Tool and Manufacturing Co., 4021 
Ww Lake Chicago 24 Tl 


Mycalex Corp. of America, 116 Clifton 
Rajah Co., 35 Verona Ave., Newark 4, 
© 


Torwico Electronics, Inc., 
huysen Ave., Newark 5, N. J 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Are. 
Pittsburgh 22, Pa 


MAGNETIC BRAKES. See Brakes. Mag- 


965 Freling- 


Blvd., Clifton, N. J. 


Shakeproof Div. of Illinois Tool Works. netic. 
2501 N. Keller Ave., Chicago 39, IIl. 
Sherman Mfg. Co., H. B., Battle Creek, MAGNETIC MATERIALS. See Steel 
Mich. Electrical; Magnets, Permanent; Mas- 
Soreng Products Corp., 9551 Soreng Ave., netic Recorder Components; Powdered 


Schiller Park, Ill. 
& Betts Co., 
Elizabeth 1, N. J 


Metal Products. 


Inc., 28 Butler, 


MAGNETIC RECORDER COMPONENTS 


Driver Co., Wilbur B., 150 Riverside Ave. 

Newark 4, N. J. (Wire) 1 
Minnesota Mining & Mfg. Co., St. Paw 
Minn. (Tape) 


MAGNETIC TOOL HOLDERS & BITS 

Magna Driver Corp,, 779 Washington, 
Buffalo 3, N. Y. 

: : _— ee a 

To communicate with any manufacturer whose name appears 

in this issue use READER INQUIRY FACILITY, page 24]. 


American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. 


Balancing; Coil Winding; Die Castings; 
Microfilm; Molding; Print; Rivet Set- 
ting: Screw Driving; Strippers, Wire; 
Vibration Test 


ELECTRICAL MANUFACTURING 
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Many manufacturers use Fiextocs to fasten motors, compressors and other vibrating equip- 
ment to mounting plates. FLeExLOCs won't work loose... they eliminate costly service calls. 


FLEXLOC locknuts reduce costly service calls 


FLeExLoc locknuts do this because 
they stay put anywhere on a bolt as 
soon as their locking threads are fully 
engaged. Even the most severe vibra- 
tion will not work them loose. 
FLExLocs offer many other advan- 
tages, too. They are one piece. They 
eliminate complicated, time-consum- 
ing methods of locking studs and 
bolts. They provide simpler, faster 
application and safer, more depend- 
able locking than plain nuts and 
lockwashers, castellated nuts and 
cotter pins, nuts and jam nuts. They 





save buying, stocking and handling of 
extra parts. They are all metal. They 
have higher tensile strength than most 
other lock nuts. They permit you to 
stock only one nut for all tempera- 
tures to 550°F. They are reusable. 
They can be applied again and again 
without losing locking efficiency—a 
plus value in maintenance. 

For information about FLEXLocs 
and samples for test’ purposes, see 
your FLExLoc distributor or write 
STANDARD PRESSED STEEL Co., 
Jenkintown 9, Pa. 


FLEXLOC LOCKNUT DIVISION 
® 





AUGUST 1954 








JENKINTOWN 





Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 


IN 


| 


rch 
/ 


(TAT 
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Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 
to lock. 





Fully Locked As a Stop Nut. 
When 1 threads of a stand- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 


= 


| 


f 


Fully Locked As a Seated 
Nut. When it is used as a lock 
or stop nut, the locking threads 
of the FLEXLOC press inward 
against the bolt, lifting the 
nut upward and causing the 
remaining threads to bear 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 
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PENNSYLVANIA 








Sub-Miniature | 


PILOT LIGHTS 


A great aid 
to miniaturization 1 | 








LIGH 
ASSEMBLIES 
A) No. TT-S1; No. TT-SIA with No. 327 
lamp. For edge lighting. Red or 
other color filters, black top. 
B) No. 8-3730-111; for Mil-7788 panels. 
C) No. 41930; light shield. 
D) No. &-18930-111; non-dimming. 
E) No. 11-1830-111; mechanical dimmer. 
No. 3-1830-111; polaroid dimmer. Foremost Manufacturer of Pilot Lights 
All assemblies accommodate midget 


(ota Se ed DIALIGHT 


(actual size); easily replaced. Available 
CORPORATION 


for voltages of 1.3, 2.7, 6, 14, and 28. 
Any assembly available complete with lamp. 
60 STEWART AVE. « BROOKLYN 37, N.Y. 
HYACINTH 7-7600 


SUB-MINIATURE 
UASSEMBLT. INDICATOR LIGHTS 


(All illustrations are approx. actual size.) 





SAMPLES ON REQUEST — NO CHARGE 
Write for Catalogue L-153 





20 TO 200 D.P. 


SEND YOUR PRINTS FOR QUOTATION 


SPURS . 


HELICALS e 
STRAIGHT BEVELS e 
CLUSTER GEARS @® RACKS © 


WORM AND WORM GEARS 
LEAD SCREWS e RATCHETS 
INTERNALS @ ODD SHAPES 





GEARS 


1035 PARMELE ST. 


ROCKFORD, ILLINOIS 
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MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, III. 
Carboloy Department of General Electric 
—. 11109 E. 8 Mile Road, Detroit, 
cn. 
Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Pittsburgh 30, Pa. 
General Magnetic Corp., 10007 Erwin, De- 
troit 34, Mich. c 
0., 


ae Steel Products 

nd. 

Thomas & Skinner Steel Products Co., 
1114 E. 23rd, Indianapolis 7, Ind. 


Valparaiso, 


MAGNET WIRE. See Wire, Magnet. 


MATERIALS HANDLING EQUIPMENT 
Copsingneet-Diament Fibre Co., Newark 
» Del. 

National Metal Edge Bor Co., 1212 Cal- 
lowhill, Philadelphia 23, Pa. 

Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield 99, Ohio 

Soars Fibre Co., Inc., Tonawanda, 


MERCURY RELAYS. See Relays. 


MERCURY SWITCHES. See Switches 


METAL, LAMINATED. See Laminated 
Metals. Precious and Base. 


METALS, PERFORATED. See Perforated 
Metals. 


METALS, PRECIOUS. See Gold; 
nated Metals; Platinum; Silver. 


Lami- 


METALS, PRE-PLATED. See Pre-plated 
Metals. 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


METALS, RIGIDIZED. See Rigidized 
Metals. 

METERS. See Instruments. 

MICA, GLASS-BONDED. See Glass- 


Bonded Mica. 
MICA, MOLDED and LAMINATED 


(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, . 
Continental-Diamond Fibre Co., Newark 

13, Del 
General Electric Co., Chemical Div., 
1 Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Il. 
Macallen Co., Bay Rd., Newmarket, N. H. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 51 

: ¥ 


Murray, New York 7, } ° 

New England Mies Co _ Inc., 30 Woert 
Ave., Waltham 54, Mass. 

MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore 
Insulation and 
teau Ave., St. 


Wires, Inc., 
Louis 3, Mo. 
MICROFILM EQUIPMEN® 


Eastman Kodak Co., Rochester 4, N. Y. 
(Micro-Film Machines) 


3435 Chou- 


MOLDED INSULATION and MOLDED 
aor See Ceramics, Mica, Plas- 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 


Kux Machine Co,, 6725 N. Ridge, Chi 
cago 26 ll 


MOLDS and DIES (Plastics and Rubber) 


Royal Oak Tool & Machine Co., 29800 
Stephenson Hwy., Royal Oak, Mich. 

MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago 

Mallory & Co., Inc., P. B., Indianapolis 
6, Ind. 


MOTOR and GENERATOR SHELLS 

Cleveland Welding Co., W. 117th & Berea 
Rd., Cleveland 7, Ohio 

MOTOR BASES, ADJUSTABLE 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTERS 


See Controllers Motor; Push Button 
Stations, 

MOTORS, AIR 

Gast Manufacturing Corp., 100 Hinkley 
Benton Harbor, Mich 


MOTORS and GENERATORS. See Motors 


Table on page 348. 


MOUNTINGS, RUBBER and 


SYNTHETIC 

Barry Corp., 708 Pleasant, Watertown 72 
Mass. 

General Tire & Rubber Co., Industrial 


Products Div., Wabash, Ind. 


To communicate with any manufacturer whose name 
in this issue use READER INQUIRY FACILITY, page 


Lord Mfg. Co., Erie, Pa. ; 
Minnesota Rubber & Gasket (Co, 3630 
Wooddale Ave., Minneapolis 16 ” Minn 
Minnesota Silicone Rubber Co., 5794 W. 
' gyn ue. a. " 
J, S. Rubber Co., Rockefeller 
y York, 20, N.Y. Center, New 
an ee ros., Inc., 7800 Woodlg 
Chicago 19, Ill, ma, 


MOVEMENTS, CLOCKS and Timing 


Haydon Co., A. W., 234 North 

an». me. : . Him, We- 
aydon g. Co., Ine., 2536 El 
rington, Conn. m™, Ter: 


NAME and INSTRUCTION PLATES 


C & H Supply Co., 415 E. Beach Ave. 
Metal-Cal, Dept. D-3, Inglewood 3 
Calif. rl 

Chicago Thrift-Etching Corp., 1 
Sheffield Ave., Chicago 22. Tit, 585. 

Creteaeet-Dtemene Fibre Co., Newark 
13, el. 

General Electric Co., Chemical Diy, 1 
Plastics Ave., Pittsfield, Mass, (Plastics) 

Mica Insulator Co., Schenectady 1, N Y 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. Porter Go 
Inc. of Pittsburgh, Prospect Park, Pa,” 
American Brass Co., Waterbury 20, Conn 
(Cupro-Nickel) 7 
Chase Brass & Copper Co., Waterbury 99, 


Conn. 
Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J 
International Nickel Co., Inc., 67° Wall 
New York 5, N. RS . 
Revere Copper & Brass Inc., 230 
Ave., New York 17, N. Y. - 


150 Riverside 


NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Waterbury 29, 
Conn. 

Federated Metals Div., American Smelting 
& oes Co., 120 B’way, N. Y, 1, 
N. TF. 


Revere “Copper & Brass “e 230 Park 


Ave., New York 17, N. 


Seymour Manufacturing Co.., Seymour, 


onn, 
Waterbury Rolling Mills, Waterbury, Conn, 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 

NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Machines, 

OHMMETERS. See Instruments. 

OILERS. See Lubricators, Oil or Grease 


OSCILLOGRAPHS 


See Instruments also, Recorders, Oscillo- 
graphic. 


OSCILLOSCOPES 
Du Mont Laboratories. Inc., Allen B,, 
760 Bloomfield Ave., Clifton, N. J 


Federal Telephone and Radio Corp., 199 
Kingsland Rd.. Clifton, N. J. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N c 
Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 
Waterman Products Co., 


Inc., 2445-63 


Emerald, Philadelphia 25, Pa. 
OVENS, INDUSTRIAL 
Insulation and Wires, Inc.. 3435 Chou- 
teau Ave., St. Louis 3, Mo 


PACKAGING. See Boxes and Crates: Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets 


PAINTS. See Lacquers, 
and Varnishes 


Enamels, Paints 


PALLADIUM. See Platinum and Platinum 
Products 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn. Hartford 6, Conn 

Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa. 


Bristol Co., Waterbury 20. Conn 

Eagle Signal Corp.. 202 20th, Moline 1, 
Til. 

Gemco Electric Co., 25681 W. 8 Mile 
Rd., Detroit 19. Mich 

General Electric Co., Apparatus Sales Div., 
Schenectady 5. N. Y 

Heinemann Electric Co.. 99 Plum, Tren- 
ton, N. J 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th. Los Angeles 58, Calif 

Square D Co.. 4041 N. Richards, Milwau- 
kee 12, Wis 

Ward Leonard Electric Co., 34 South 
Mount Vernon. N 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ml 


PANELS, DIAL. See Dials and Panels. 


PANELS. SHEET STEEL. See Cabinets. 
Sheet Meta! 


“ear. 
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CTC’s coil forms pass their physical 
exams in great shape — thanks to pre- 
cision manufacture. 

The basic materials of these forms 
are certified, then checked again by us, 
before the forms are made. Each manu- 
facturing detail is quality controlled to 
the high quality standards that enable 
us to offer guaranteed electronic com- 
ponents, custom or standard. 

Forms then get these physical check- 
ups: mounting studs checked for in- 
ternal and external threads, for general 
size and electroplating; form checked 
for I.D., O.D. and concentricity; slug 
checked for threads, dimensions, elec- 
troplating and checked electrically for 
Q and permeability; final assembly 
checked for tightness, chips and cracks. 

Other CTC components benefiting 
from CTC precision manufacture in- 
clude terminal boards, terminals, ca- 
pacitors, swagers, hardware, insulated 
terminals and coils. For all specifica- 
tions and prices, write to Cambridge 
Thermionic Corporation, 453 Concord 


AUGUST 1954 


Avenue, Cambridge 38, Massachusetts. 
West Coast Manufacturers contact: 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles 16 and 988 Market 
St., San Francisco, California. 


Coil Form Data: Made of grade L-5 silicone im- 
pregnated ceramic. Winding diameters from .205” 
to 4%”. Mounted heights from !%2" to 1's”. Cer- 
tain forms, known as Type C, are also available 
with silicone fibreglas terminal retaining collars 
permitting 2 to 4 terminals. These are excellent 
for bifilar windings and advantageous for single 
9ie windings because they permit terminals to be 
coetell above or below winding, thus shortening 
wiring to circuit elements. 


Laboratory Coil Kit. Type X2060 aids in develop- 
ing prototypes and pilot models. Contains 10 sl 
tuned coils of L86 size —e C, ranging from 
Microhenries to 800 Microhenries, each slightly 
overlapping next coil in scale. Kit contains mount- 
ing hardware and lists such information as in- 
ductance range, wire size, number of turns, Q 
value. Coils are color-coded to chart for easy 
quantity-order. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 








CUT COSTS:; 
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The “214” auto- 
matically feeds, inserts 
and clinches two rivets ata 
time... with speed that may mean a 
big saving in your fastening costs. 






14” throat makes large assem- 
blies easy to handle. For up to 
%," diameter steel tubular rivets— 
lengths to %". Quick Change Rotary 
Type Hoppers and Raceways permit 
a 5-minute changeover to rivets of 
different size. Adjustable anvils 
and riveting centers add to its 
versatility. 

Ask us how the “214” can help 
you cut costs. Send a sample of 
your problem assembly (or blue- 
print) for a Free fastening analysis. 


FREE CATALOG 


contains valuable engineering information and 
rivet specifications plus illustrated descriptions 
of 26 Chicago Automatic Rivet Setters. 


Kwet & MACHINE CO. 





9609 Wesi Jackson Boulevard, Bellwood (Susc&) Illinois 
Branch Factory: Tyrone, Pa. 
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COMPLETE LINE OF MECHANICAL 


Rubber Products 


Whether your problem involves — Extremely 
high or low temperature — High resistance to 
oils and greases— Handling chemicals, gas, 
liquid or solids, in fact any application where 
resiliency is required, let Wilbow work it out 
for you. We specialize in fabrication of prod- 


ucts from: 


Silicone Rubber 
Hycar (Buna N) Synthetic 


Hycar (Polyacrylic) Synthetic 


G. R. S. (Buna S) Synthetic 


Thiokol (Polysulfide) Synthetic 
Neoprene (Chloroprene) Synthetic 


Natural Rubber, all types. 


Our Reputation Is Your Guarantee 


THE WILLIAMS-BOWMAN RUBBER CO. 


1945 SOUTH 54th AVENUE 


CICERO 50, ILLINOIS 


See ae a a ee ee ane 
Years of Service 
TO AMERICAN INDUSTRY 





PAPER, INDUSTRIAL 
Cottrell Paper Co., Inc., 
Fall River 1, Mass. 
Hollingsworth & Vese Co., 


88 Purchase, 


East Walpole, 


Mass. 

Mosinee Paper Mills Co., Dept. EM, 
Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 

PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 
Continental-Diemené Fibre Co., Newark 
o, e 
Cottrell Paper 
Fall River 1, 
Dobeckmun Co., 3301 Monroe Ave., Cleve- 
land 13, Ohio 
General Electric Co., Chemical Div., 
1 Plastics Ave., Pittsfield, Mass 
Hollingsworth & Vose Co., East Walpole, 
Wires, Inc.. 3435 Chou- 


Mass. 
Insulation and 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 
Jean-Marie, Box 60, New York 16, 


Mica Insulator Co., Schenectady 1, N. Y. 


Co., Inc., 88 
Mass 


Purchase, 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
Mosinee Paper Mills Co., Dept. EM, 


Mosinee. Wis. 


National Vulcanized Fibre Co., Wilming- 
ton 99, Del 


Natvar Corp., 207 
bridge, N. J. 
Spaulding Fibre Co., Inc., Tonawanda, 

N. ¥ 


Randolph Ave., Wood- 


West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 


wares. PHOTOGRAPHIC REPRODUC- 


Bruning Co., Inc. 
Ave., Chicago 41, 
Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. See Tracing Cloth 
and Paper. 


PARTS FEEDERS, SELECTIVE 

Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. (Hopper Units) 

Syntron Co., Homer City, Pa. (Vibrator) 


PERFORATED METALS 


Rigidized Metals Corp., 7323 Ohio, Buf- 
falo 2, N, Y. 

Wickwire Spencer Steel Div., Colorado 
Fuel and Iron Corp., Clinton, Mass. 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

aw & Co., Inc., P. R., Indianapolis 
, Ind. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N, Y¥ 

Seymour 
Conn. 

Waterbury Rolling Mills, Inc., Waterbury, 
Conn. 


PHOTOELECTRIC CELLS and TUBES 


Charles 4700 Montrose 
l 


Manufacturing’ Co., Seymour, 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. 
General Electric Co., Electronics Div., 


Thompson Rd., Syracuse, N. Y¥ 
International Rectifier Corp., 1521 
Ave., El Segundo, Cal. 
Vickers Electric Div., Vickers, Inc., 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 


Grand 
1803 


Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER and LOCK. See Fasteners. 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics. 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 


American Insulator Corp.,, New Freedom, 

Anchor Plastics Co., Inc., 36-36 36th, 
Long Island City 6, N. Y. 

Asbestos-Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa 

Barber-Colman Co., Dept. H, 1403 Rock, 


Rockford, Ill. 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill, 
Continental-Diamond Fibre Co., Newark 


13, Del. 

Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Il. 

Davies Molding Co., Harry, 1428 N. Wells, 
Chicago 10, Ill 


Dayton Rogers 
Minn. 
Dimco-Gray Co., 


Mfg. Co., Minneapolis 7 


210 E. Sixth, Dayton 2, 


one 
Erie Resister Corp., Plas Erie 
K oa 1 Tel a all 
‘edera elephone and Radi 
Kingsland Rd., Clifton N- o.. 199 
Garlock Packing Co., Palmyra, N . 
General aneriien ‘Transportation Corp 
Plastics Div., 1385 S. La Ss i 
90. Ill. ; * Balle, Cixtengs 
General Electric Co., Chemic 
Plastics Ave., Pittsfield, Mare. De. J 
Gries Reproducer Corp., 149 . 
Ave., New Rochelle, N, y. Deechwood 
Irvington Varnish & Insulator Diy, of 
Minnesota Mining & Manufacturing ‘Gp 
9 Argyle Terrace, Irvington 11, N, j' 
Kuhn & Jacob Molding and Tool 
: 1204 Southard. Trenton 8, N. J, + 
Kurz-Kasch, ne., 1419 §. 
Levin. Ohig Broadway, 
Mica Insulator Co., Schenecta 
Midwest Molding & Mfg. ~ ad 
Fullerton Ave., Chicago 39, In. r 
National Vulcanized Fibre Co., 
ton 99, Del. Wilmiag- 
Natvar Corp., 207 Randolph Ave. y 
bridge, N. J. - ae 
Phalo Plastics Corp., Commercial & Fos. 
Mass. 


ter, Worcester 8 
vee Corp. of Pennsylvania, Reading 
3 ;. 


Richardson Co., 2799 Lake, Melrose Park 


Ti. 

Rogan Brothers, 8027 
Skokie, Ill. 

Rostone Corp., 123 S. Earl Ave., Lafay- 
ette, Ind. (Inorganic) 

Reon & Son, Inc., Joseph T., Chicago, 


N. Monticello Ave., 


Sinko Mfg. & Tool Co., 31385 W. Grang 
Ave., Chicago 22. Ill. 

Spaulding Fibre Co., Tonawanda, N, y 

Taylor Fibre Co., Norristown, Pa. ° 

U. 8S. Gasket Co., Camden 1, N. J, 

Westinghouse Electric Corp., Gateway Cen. 
ter Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. : 

Wiggins Plastic Molding Co., Inc., 317 
Cortlandt, Belville 9, N. J, 


PLASTICS—MOLDING, LAMINATING, 
CASTING and EXTRUSION 
COMPOUNDS 
Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Epoxy Resins (v) 
Ethyl Cellulose (B) 
Fluorocarbons (P) 
Melamine- Formaldehyde (Cc) 
Methyl Methacrylate (D) 
Nylon (G) 
Phenolics (EF) 
Plastosols, Vinyl (I) 
Polyethylene (H) 
Polyester Resins (Q) 
Silicone Resins (8) 
Styrenes (PF) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 

Vinyl Chloride- 

Vinylidenechloride (W) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 


American Cyanamid Co., 33 D. Rockefeller 
Plaza, New York 20, N. Y. (CJQ) 
Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., New 

York 17, N. Y. (EFHJMQUV) 

Div., Allied Chemical & Dye 
Corp., 40 Rector, New York 6, N. Y. 

Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. (E) 

Dow Chemical Co., Plastics Sales, PL 
444T-1, Midland, Mich. (F) 

Dow Corning Corp., Dept. AEI-17, Mid- 
land, Mich. (S) 

du Pont de Nemours & Co., Inc., E. L, 
Polychemicals Dept., 350 Fifth Ave., 
New York 1, N. Y. (ADGKLPR) 


Durez Plastics & Chemicals, Inc., 1308 
Walck Rd., North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Chemical Div., 1 


Plastics Ave., Pittsfield, Mass. (EFQS) 


Glastic Corp., 1823 E. 40th, Cleveland 3 
Ohio (Q) 

Goodrich Chemical Co., B. F., Div. of B. 
F. Goodrich Co., Dept. GS-3, Rose 
Bldg., Cleveland 15, Ohio (INVW) 

Kellogg Co., M. W., Sub. of Pullman, 
Inc., P. O. Box 469, Jersey City 3, 
N. J. (P) 

Koppers Co., Inc., Chemical Division 
Dept. EM-84, Pittsburgh 19, Pa. (AF) 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Monsanto Chemical Co., Plastics Div., 
Room 2401, Springfield 2, Mass. (CEFV) 

Polymer Corp. of Pennsylvania, Reading, 
Pa. (GP) 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. (CEJ) 

Rostone Corp., 123 E. Earl Ave., Lafayette, 


Ind, (H) 

Shell’ Chemical Corp., 500 Fifth Ave., 
New York 36, N. 

U. 8S. Rubber Co., Center, 


Rockefeller 
New York 20, N. Y. 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc., Amplifilm 
Div., 2100 Paxon, Harrisburg, Pa. (Di- 
electric Sheets) 

Campco Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi- 
cago, Ill, (Sheets only) 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2. Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 
13, Del 

Eastman Kodak Co., Rochester 4, N. Y. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 241. 
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You get closer shearing tolerances, 


less scrap loss 


e@ Let us “cut you in” on an oppor- 
tunity for real steel buying profit. In 
many cases, it costs less to buy your 
steel sheets and strip already sheared 
to size. You’ll do best, then, to buy at 
U.S. Steel Supply. 

All our warehouses are equipped 
with the finest, most modern machin- 
ery for accurate shearing and cut- 
ting. This, combined with years of 
experience in “tailoring” steel to the 
customer’s exact needs, adds up to 
closer shearing tolerances, less scrap 


loss . . . more profit for you. 

And there’s never a question of 
quality with the sheets and strip you 
buy from U.S. Steel Supply .. . it’s 
all good, dependable USS Steel. Our 
unusually wide selection of USS 
sheets and strip means you'll get im- 
mediate delivery of just the type, 
grade and size you want. Call us for: 
hot rolled, cold rolled, Vitrenamel, 
galvanized, galvannealed, paint 
bond, corrugated, long terne sheets, 
and hot rolled and cold rolled strip. 


U.S. STEEL SUPPLY 


DIVISION 


General Offices 
208 So. La Salle St., Chicago 4, Ill. 


UNITED 


AUGUST 1954 


Warehouses and Sales Offices 
Coast to Coast 


ee 


What you want 
When you want it 
At the right price 











Fine quality Gears can now be STAMPED by SEND FOR 4-page fold- 
Winzeler, with a degree of uniform accuracy €©% Containing valuable 
you never thought possible! That’s why they Stamped Gear data and 


are used so successfully in many unusual ap- ‘bles. Write today! 


plications. Extremely skillful tooling. stamp- 
ing and assembling by staking, brazing or 
riveting performed with speed and low cost 
efficiency in production runs only! Stock and 
custom dies. Ask our capable engineers for 
ideas and cost estimates. 


WINZELER MANUFACTURING & r00l to 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 

















NO COMPETITOR 
DARES COPY 





Make it WORTHY 
Of Your Product 


As the maker’s “signature,” 
name plate is one thing that can set 
your product apart from all 
others. Make it distinctive, and let 
it reflect the quality you offer. 


your 


Let us help you create such a 
“signature.” Our skilled craftsmen, 
long experience and modern 
equipment insure finest results. 
Send a rough sketch or blueprint 


for design suggestion and quotation. 


| Write now for “Etched or Litho- 
graphed Metal Products,” 

with full color examples of 
name and instruction plates. 





S yig-sil 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 N. SHEFFIELD AVE. CHICAGO 22, ILL, DEPT. E 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 
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General Electric 
Plastics Ave. 4 
= <me.. 


Co., Chemical Div., 1 
Pittsfield, Mass. 
1823 E. 40 St., Cleveland 


peice and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3. Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, m. 

Mica Insulator Co., Schenectady 1 7. 

Mitchell Rand Insulation Co., hee 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. of Pennsylvania, 


Reading, 
a. 
Resinite Corp.. 


Div. of Precision Paper 

Tube Co., 2035B W. Charleston, Chi- 
cago 47, ni. 

Resgoee & Son, Inc., Joseph T., Chicago, 

Spaulding Fibre Co., Inc., Tonawanda 

Stone ‘Paper Tube Co., Inc., 900-922 


Franklin, N. E., Washington 17, D. C. 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., Gateway 

Center, Bldg. No. 3, 401 Liberty Ave., 

Pittsburgh 22, Pa. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


at Co., Inc., 113 Astor, Newark 5, 

Brainin Co.. C. S., 318 Washington, Mt. 
Vernon, . 

General Pinte Div., Metals and Controle 
Corp., 48 Forest, Attleboro, Mass. 

ane & me. 82 Fulton, New York 


Ney Co., 7. M., 
Conn. 


371 Elm, Hartford 1, 


PLIERS and CUTTERS, WIRE 


Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill 

Robinson Co., Ralph C., Box 494-442, 
North Sacramento 15, Calif (Wire 
Twisters) 


PLUGS and RECEPTACLES 


Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 
American Phenolic Cup.» 1830 S. 54th 
Ave., Chicago 56, 
Arrow-Hart & bimtete Electric Co., 103 
Hawthorn, Hartford 6, Conn, 
Automatic Electric Sales Co., 1033 W. 
Van Buren, Chicago 7, Ml. 
Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, Ill. 
Cannon Electric Development Co., 
500, 3209 Humboldt, Los 
Calif. 
Cornish Wire Co., 
York 7, N. Y. 


Dept. 
Angeles 31, 


Inc., 50 Church, New 


Crouse-Hinds Co., Syracuuse 1, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Hubbell, Inc., Harvey, Bridgeport 2, 
Conn. 

Johnson, E. F., 204 Second Ave., 8S. W 
Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp. 
Chicago 24, IIl. 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa 

— Flectric Co., 120 Main, Pawtucket, 

Packard Electric Div., General Motors 
Corp., Warren, Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, 

i Instrument Corp., Lynbrook, 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Royal Electric Co., Inc., Pawtucket, R. I. 

Switchcraft, Inc., 1328 N. Halsted, Chi- 
cago 22, TL 

U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y 

Winchester Electronics, Inc Glenbrook, 
Conn. 

PLUGS, EXPANSION 

Wrought Washer pete. Co., 2200 So. Bay, 


Milwaukee 7, Wi 


PNEUMATIC MOTORS. See Motors, Air. 


PNEUMATIC TOOLS and EQUIPMENT 


Keller Tool Co., Grand Haven. Mich. 
Mead Specialties Co., Dept. F-54, 4114 N 
Knox Ave., Chicago 41, Ml. 


PORCELAIN. See Ceramics 


POSTS, BINDING 


Bead Chain Mfg. Co., 


13 Mountain Grove 
Bridgeport 5, Conn 


Superior Electric Co., 83 Laurel, Bristol, 
Conn. 

POTENTIOMETERS. 
(See also Rheostats). 

Allen-Bradley Co., 1316 S. Second, Mil- 


waukee 4, Wis. 
Bristol Company. Bristol Conn 
Clarostat Mfg. Co., Inc., Dover, N. H. 
DeJur Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. Y. 
Helipot Corp., Div. Beckman Instruments, 
Inc., South Pasadena, Calif. 
International Resistance Co., 
Broad, Philadelphia 8, Pa 
Ohmite Manufacturing Co., 
Skokie, . 
Stackpole Carbon Co., St 


409 N, 
3613 Howard, 


Marys, Pa. 


TAGliabue Instruments _ Diy,, Weston 
Electrical Instrument nit 
wgeraee Ave., Newark § Te 

Vheelco Instruments v Ba: 
Co., 1203 Rock, Rockford, abe: Coin 


POTS and LADLES, MELTING 


General Electric Ce. fo ar. 
Div., Schenectady 5 atUS Balog 
Vulcan Electric Co., 


as 2, Mass. 


POWDERED METAL PRODU 
also Bearings and Bushings: as. tan 
Amplex Div. of Chrysler Cor 
6501 Harper. Detroit 31, 
Bound Brook ad Less 


Brook, } 
Gibson Electric Co., 
Pittsburgh 21, 


Ave., 
Mallory & Co., Inc., P. R. 


6. Ind ~ Indianapolis 
Moraine Products Div. of Gener 


D., ae 
Mich. s 
Bearing Co., Boung 


8349 
Pa. Frankstown 


al Motors 


mayten, a. e 
Radio Cores, nec., 540 Tull 
Oak pew. a 7 An., 
Stackpole Carbon Co., St. Ma 

(Iron Cores) nm, 
Superior Carbon Products, Ine,, 


9114 


George Ave., Cleveland 4, Ohio 
1621 Hollang 


United States Graphite Co., 
Saginaw, Mich. 


POWDERS, METAL 


Antara Chemicals, 
Analine & Film 
New York 14, N, 

Handy oe. 


Sales 


" Div. General 
Corp., 
Y 


435 Hudson, 
82 Fulton, New Yor 


Co., 160 Front, n 
(Brass, Bronze, Cuen 


New Jersey Zinc 
York 7. MN. Y¥. 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio Co, & 
Paul 1, Minn. ; 

Pension Corp., North Chi- 
cago, 

Federal Tetephons and Radio Corp, 
Passaic Ave., E. Newark, N. J, ” 

Mallory & Co., Inc, P. R., Indianapolis 

Equipment Sales Diy,, 


6, Ind. 
Raytheon Mfg. Co., 


Dept. 6270-EM, Waltham 54, Mass. 

Servo Corp. of America, Inc., New Hyde 
Park, N. Y. 

Superior Electric Co., 83 Laurel, Bristol, 
Conn. 

PRE-PLATED METALS. Aluminum 
Brass, Copper, Steel, Zinc, Sheet and 
Strip. 

American Nickeloid Co., Peru 3, NL 

PRESSES, MOLDING. See Molding Ma. 


chines, Plastics, 


PRINT MACHINES 


Bruning Co.. Charles, 4700 Montrose Ave., 
Chicago 41, Ill. 


PULLEYS, V-TYPE. See Drives, 


PUMPS. See also Compressors 
Pumps, Air and Vacuum. 


Fairbanks-Morse & Co., 600 S. 
Ave., Chicago 5, Il. 
Pesco Products Div., 
24700 N. Miles 
Robbins 
Springfield 
Scintilla Div., 
Sidney, N. Y., 


Belt 
and 


Michigan 


Borg-Warner Corp 
Rd., Bedford, Ohio 
Inc., Pump Div., 


Bendix Aviation Cerp., 
(Diesel Fuel) 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
Hawthorn, Hartford 6, Conn. 


Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ii 
Crouse-Hinds Co., Syracuse 1, N. Y. 


General Electric Co., Apparatus Sale 
Div,. Schenectady 5. — = 

Micro Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, Ill 


National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ml. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

PYROMETERS 

Bristol Co., Waterbury 20. Conn 


Servo Corp. of America, New Hyde Park, 
N. ¥ 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., ae Freling- 
huysen Ave., Newark 5 J. 

Thermo Electric Co 109 Mitth, Saddle 
River Township, Rochelle Park P. 90. 
N. J 

Wheelco Instrument Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ill 

REACTORS. (See Transformers.) 


RECORDERS, GRAPHIC. 
(See Instruments). 


RECORDER COMPONENTS, MAGNETIC 
(See Instruments) 


RECORDERS, COMPUTER. 
ments, Electronic 
RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 195 Masse- 
chusetts Ave Cambridge 39, Mass 


See Instru- 





To communicate with any manutacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 
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Stainless or 
Carbon Steel 





STAINLESS 


@ Low permeability and high resistance for 
greatest efficiency. High tensile strength for 
compactness and neat appearance. Non-cor- 
rosive for everlasting life and safety. Cheaper 
than bronze on equal performance basis. 


CARBON STEEL 


@For motors under 5 HP. Fine working 
characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 


Wine or 
Write “Today 


iN co 
a 
we 
ane st 
; 


ae El 
Sie a te me emer Vie 


ae 
a Monessen, Pa., Atlanta, Chicago, Denver, 
, Detroit, Houston, Los Angeles, New York, 


Philadelphia, Portland, Ore., San Francisco, Bridgeport, Conn. 









Reader 
Inquiry 
Facility 


e If whatever appears anywhere in this 
issue, either in the editorial or advertising 
pages, stimulates a desire for additional 
information, it is only necessary for read- 
ers to record their interests on any one of 
the postcards on page 253, in the manner 
suggested. The publisher will function 
for readers, immediately contacting the 
sources for the data requested, or for- 
warding reprints. 
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5 idea starters for product 


improvement in Metallized Glass 


In each of the components 
shown here, the unique proper- 
ties of metallized glass have 
helped solve a design problem 
and make a better product. 

A basic idea starter is the 
Metallized Glass Enclosure 
Tube. You see six of the many 
available sizes at the right. 

You can use these tubes to 
hermetically enclose many 
kinds of components. Such en- 
closure gives the components 
performance characteristics 
they otherwise do not have. 

Corning’s metallizing process 
makes possible a true hermeti- 
cally sealed enclosure. Com- 
ponents encased in metallized glass enclosures are impervious 
to moisture, moulds, and atmospheric changes. Assemblies 
complete with end caps are capable of withstanding severe 
temperature changes. Glass has excellent electrical character- 
istics, and its transparency permits visual inspection. Bond 
strength for metallizing used on enclosure tubes has been 
measured at 1500 to 2000 pounds per square inch. 

These characteristics can perhaps broaden your use of some 
product, expand its performance limits, or reduce servicing and 
minimize breakdown possibilities. 





Illustrated below are other applications of Corning’s metal- 
lizing process. If none of them exactly meets your needs—or, 
if metallized glass characteristics suggest solutions to other 
problems, write us your requirements. Chances are, we'll be 
able to help you. There is no obligation. 





CORNING METALLIZED GLASS IN- 


METALLIZED GLASS INSTRUMENT 
DUCTANCES are made with a pre- 


WINDOWS are made of both 


cision that guarantees duplication 
within close limits. When used in 
either FM or TV circuits, you 
can be sure that they will contrib- 
ute negligible drift even under 
unusual temperature changes. 





MIDGET TRIMMER CAPACITORS are 
available in standard types from 
0.5 to 12.0 mmfds., or they can be 
designed to your requirements. 
Temperature coefficient for brass 
core units is approx. 200 ppm/deg. 
C.; for invar core units, approx. 50 
ppm/deg. C. 


tempered and untempered glass 
with metallized bands on_ the 
edges. They can be easily soldered 
into a bezel to form a hermetic 
seal. Available in sizes and shapes 
to meet your needs. 





METALLIZED BUSHINGS AND 
STANDOFF INSULATORS for high 
voltage applications. Bushings can 
provide hermetically sealed insula- 
tors for high voltage transformer 
and capacitor terminals. Standoff 
insulators are made of tempered 
low loss glass. Both can be fur- 
nished in special sizes. 


New Products Division 


is CORNING GLASS WORKS, CORNING, N. Y. 


Comuneg meant research i: Glatt 
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CONTACTS 


PRECISION SERVICE 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


Dental hotebdasee AND INLAID METALS 
CTS FOR ELECTRICAL MANUFACT 


ae 


oT ar ey vt eee 1, tee 


When we say that Doerr Mo- 
tors are made for tough in- 
dustrial applications, we can 
back it up 100%. The entire 
range of machine tools—from 
power tools up to boring mills 
—utilize Doerr Motors for a 
large variety of main and 
auxiliary drives. Many thou- 
sands of small electric hoists, 
hydraulic pumps, unit heaters, 
exhaust fans, rotary oil burn- 
ers and adjustable speed 
drives receive dependable 
power from Doerr. 


If you want more information, write 
for Bulletin 100, which shows many 
of the special and standard designs 
available. 





DOERR 
Electric Motors 
Sendo or ce. MROODU ITT Garant 
signed to your 


specification. 


CEDARBURG, WISCONSIN 
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RECTIFIERS, MERCURY ARC 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Westinghouse Electric Corp., Gateway 


Center Bldg., No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


RECTIFIERS, METALLIC 

Acme Electric Corp., 358 Water, Cuba 
a. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 

Bogue Electric Manufz acturing Co., 54 lowa 
Ave Paterson 3, J. 
radley Laboratories, Inc., 168 Columbus 
” Ave.. New Haven 11, Conn. (Selenium 
& Copper Oxide) 

Fansteel Metallurgical Corp Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp., 199 

Kingsland Rd., Clifton. N. J 


General Electric (« Apparatu Sal 
Di Schenectady £ y. Y Seleniun 
Copper Oxide Industrial Germaniur 

General Electric Co Electronics Park, 
Syracuse .e Germanium Diode 


International Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Cal. (Seleni- 
um) 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium-Copper Sulphide) 


Radio Receptor Co Ir Semi-Conductor 
Div 251 W. 19th New York 14 
N. ¥ (Germanium Diode, Selenium 


Sarkes Tarzian, Inc., Rectifier Div., Dept. 
M-3, 415 N. College Ave., Bloomington, 
Ind. 

Syntron Co., Homer City. Pa 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. (Selenium) 

Westinghouse Electric Corp Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 


Thermostats 


REGULATORS, VOLTAGE. See _ also 
Transformers, Variable-Voltage. 


Acme Electric Corp 358 Water, Cuba 


Amperite Co., Inc., 561 Broadway, New 
York 12, N. 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave. Paterson 3, J 

Burlington Instrument Co., 125 Third, 
Burlington, Iowa 

Electric Regulator Corp., Dept. L, Nor- 
walk, Conn. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, Z 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6270-EM, Waltham 54, Mass. 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

= miesete Co., 4633 W. 16th, Chicago 
Ww, ° 

Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Superior Electric Co., 83 Laurel, Bristol, 
Conn 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St, Louis 3, Mo. 


Victoreen Instrument Co 3800 Perkins 
Ave Cleveland 14, Ohio 
Westinghouse Electric Corp., yateway 


Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


RELAYS and CONTACTORS 


Adams & Westlake Co., Elkhart, Ind 
(Mercury) 

Advance Electric and Relay Co., 2435 N 
Naomi, Burbank, Calif 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. 

Amperite Co., 561 Broadway, New York 
2, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ii 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Barber-Colman Cr Dept. H, 1403 Rock, 
Rockford, Tll 

tristol Co., Waterbury 20, Conn 

Clare & Co., C. P., 3101 W. Pratt Blvd., 
Chicago 45, Il. 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, ll. 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Electrical Products Corp., 1100 N. Main, 
Los Angeles 12, Calif. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Five Star Co., Plants Place, Plantsville, 
Conn 

G-V Controls Inc., s Hollywood Plaza, 
Kast Orange, N. 

General Electric ., Sales Div., 
Schenectady 5, 7 

Guardian Slectzic 1627-3 W. Walnut, 
Chicago 12, Ill 

Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn 

Heine mann Electric Co., 99 Plum, Trenton 

N. (Time delay) 


Kellogg Switchboard and Supply Co. 
W. Monroe, Chicago 8, Il. 19 
Impulse) (Magnetie 

Leach Relay Co., 5915 Avalon 
Angeles 3, Calif Blvd, Lay 

Magnecraft Electric Co., 1444 w y 
Buren, Chicago, 7. Ii W. Van 

Mercoid Corp., 4227 W. Belm 
Chicago 41, “Il ont Ave,, 

Mullenbach Electrical Manufactur 
2300 E. 27th, Los Angeles a8 cat 

Phillips Control Corp., Sub. Th 
Corp., 84 W. Jefferson, Joliet, a or 

Potter & Brumfield, Princeton, Indiana 

Price Electric Corp., Church ®nd 
Frederick, Md ’ 

R-B-M Div., Essex Wire Corp., 
port, Ind. , a Logan. 

Relay Sales, Dept. 2, 4721 Ww. 
Chicago 44, Ill. Madison, 

Riverside Manufacturing and § 
Supply Co., 10227 Michigan Ave lected 
born, Mich i 

Sigma Instruments, 1c., 60 Pe 
Braintree, Boston 85, Mass. arl, § 

Signal Engineering & Mfg Co., 273 
Branchport Ave., Long Branch, NJ 

Square D Co., 4041 N. Richards, 
eae Pie Milway- 

Standard Electrical Products Co,, 
Third, Dayton, Ohio 2240 F 

Sterling Engineering Co., Inc., Diy g 
American Machine * Foun ndry 
54 Mill. Laconia, N. 

Struthers-Dunn, Inc., Lamb's Rd., Pit. 
ae -, = 

Ward Leonar< Electric Co., 34 8 
Mount Vernon, N. Y outh, 

Westinghouse a, " Corp., Gatew 
Center Bldg. No. 8, 401 Liberty ine 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., tu 
Frelinghuysen Ave., Newark 5, N. 
Zenith nec Co., 152 W. Walton, ni: 

cago 10, ; 


REMOTE CONTROLS. Sce Push Button 
Stations; Relays and Contactors: 
Switches; Controls, Push-Pull, : 


RESINS. INSULATING. See Varnishes 
Compounds and Resins 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J, 

Hoskins Mfg. Co., 4445 Lawton Ave., De 
troit 8, Mich 

Kanthal Corp., 3 Amelia Place, Stamterd, 
Conn. 


RESISTANCE HEATING UNITS. See 
Heating Elements and Units 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Re- 


sistance 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass, 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 

Yr. (Bulb Type) 

Cocbarmaions Co., Globar Div., Niagars 
Falls, } i 

Centralab, Div. Globe-Union, Inc., 949-H 
E. Keefe Ave., Milwaukee 1, Wis. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Corning Glass Works, Dept. EM-8, Corn- 
ing, N. Y. 

Dale Products Inc., 1306 28th Ave., Colum- 
bus Nebraska 

Erie Resistor Corp., Electronics Div., Erie, 
Pa 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, J 

International Resistance Co., 409 N. 
Broad, Philadelphia, Pa 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis 

Ohmite Mfg. Co., 8618 Howard, Skokie, 
Ill 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Stackpole Carbon Co., St. Marys, Pa. 

Tru-Ohm Products, Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Mil 
waukee Ave., Chicago 18, IIL . 

Victoreen Instrument Co., 3800 Perkins 
Ave., “leveland 14 Ohio 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. ; 
Carborundum Cos, Globar Div., Niagats 

Falls, N. E 
Dale Products Inc., 1306 28th Ave., Colum: 
bus, Nebraska . 
Daven Co., 176 Central Ave., Newark, 
J. 


Eris Resistor Corp., Electronics Div., Erie, 


"a. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, Ge e 
Hardwick, Hindie, Inc., 40 Hermon, New- 
ark 5, J . 
International Resistance Co., 409 X. 
Broad, Philadelphia, Pa. 

Mallory & Cu., Inc., P. R., Indianapoll 
6, Ind. 

Milwaukee Resistor Co., 106 W. Virginis 
Ave., Milwaukee 4, W 

Mullenbach Electrical Manufacturing G. 
2300 E. 27th, Los Angeles 58. Calf 


To: communicate with a any manufacturer whose name a pears 
in this issue use READER INQUIRY FACILITY, page 
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No. 1010A COMPARI- 
SON BRIDGE. Self 
contained — A.C. op- 
erated. Ideal for lab- 
oratory and production 
testing of resistors, 
condensers and induc- 










No. 1020B MEGOHM- 
METER. DIRECT 
READING. Self con- 
tained—A.C. operated. 
Eiectronically regulated 
supply, | megohm to 


No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im- 
pedance wide frequen- 
cy range V.M. for use 
at audio and super- 












tors. 

















signed 





MILITARY PULSE 
TRANSFORMERS. 
Constructed to MIL-T- 
27 specifications. De- 


pulse performance. 


NEW COMPLETE CATALOG NOW AVAILABLE 


FREED TRANSFORMER CO., INC. 


1730 Weirfield Street Brooklyn (Ridgewood) 27, N. Y. 












for optimum 


2 million megohms 


MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord- 
ance with 

specifications. 


sonic frequencies. 








TRANSFORMERS —MILITARY & COMMERCIAL 





MIL-T-27 


— —e ELECTROMECHANICAL 


ENGINEERS 


ities —e For research in and development 


of electromechanical 


radar and computing equipment. 


—*THE COMPANY 
Hughes Research and De- 
velopment Laboratories 
form one of the nation’s 
leading electronics organi- 
zations. The Laboratories 
are presently engaged in 
the development of ad- 
vanced electronic systems 
and devices produced by 
the Hughes manufacturing 
divisions. 


* AREAS OF WORK 
The work calls for devising 
reliable,. maintainable, 
manufacturable designs for 
precision equipment de- 
veloped in the Hughes 
Radar Laboratory. Equip- 
ment consists of mechani- 
cal, electronic and micro- 
wave devices and systems 
to be manufactured in 
quantity. Designs require 


Assurance required that 


use of such advanced tech- 
niques as subminiaturiza- 
tion and unitized “plug-in” 
construction. Knowledge 
of electronic components, 
materials, finishes and 
specifications is useful. 





THE FUTURE ° 
Engineers experienced in 
the field of electromechan- 
ical design for production 
or those interested in en- 
tering this field will find 
outlets for their abilities 
and imagination in these 
activity areas. New elec- 
tromechanical techniques 
are Opening new applica- 
tions for airborne electronic 
equipment. Hughes engi- 
neers will have the full 
benefit of working experi- 
ence in these fundamental 
developments. 


relocation of the applicant 


cause disruption of an urgent military project. 


Address resume to: SCIENTIFIC AND ENGINEERING STAFF 


"HUGHES Culver City, Los Angeles 


County, California 


RESEARCH AND DEVELOPMENT LABORATORIES 


AUGUST 1954 


HIGH FIDELITY. 
DB 20 CPS to 30 KC. 







What Shape Is 
Your Product? 


“STANDARDIZE WITH 


| 



























Over 3000 
Standard Sizes 
and Shapes! 


Precision engineered. 


@ FABRICATION ... 
OLYMPIC offers not 
only standard but also 
special housings—both 
drawn and fabricated— 
in steel, brass, copper, 
aluminum, and Mu- 
metal. In addition cov- 
ers, end bells, channels, 
brackets, and flanges. 
Also modification and 
assembly service. 


Tool-and-die and sam- 
ple shop facilities avail- 
able to meet your spe- 
cial requirements fast! 








@ FINISHING . . . centrifugal hot-tin 


dipping, cadmium plating, and black 
oxide finish. 


Mass-production prices. Stock deliveries. 


Consolidate your specs with OLYMPIC 
now! 





METAL PRODUCTS COMPANY, INC. 
ALPHA, NEW JERSEY 





























































































A-1 104 
(AN-3306-1) 


A-51-108 
(AN-3311-1) 


A-1106 
(AN-33C7-1) 





It’s the Principle... 















ay Oe] 


1100 North Main Street, Los Angeles 12, California 


* Draw the wire-wound control curve 
you need: Clarostat winds the “card” to 
match it. Specify tolerances: Claro- 
stat meets them. Order any quantity: 
Clarostat delivers piece after piece, al- 
ways uniform, always dependable, 
always economical. Intricate control 
curves met by tapered or notched strips, 
variable spacing of turns, different wire 
sizes. From 0.032” down to 0.0009” 
dia. and finer. 

Come to wire-winding headquarters for 
your resistance and control needs! 


oe Ce 


CLAROSTAT MFG. CO., aa 









Relay Basic Unit 
A-1105 


This structure is the principle contained in 3 AN 
approved Hermetically Sealed type relays, manu- 
factured by Electrical Products Corporation. 

Used for control of vital airborne electronic equip- 
ment, it is unusually rugged and provides exceptional 
resistance to shock, vibration and acceleration. 

Has balanced rotary armature with unique, 
close-coupled contact linkage for speedy, low-inertia 
operation. 


SPECIFICATIONS : 

Nominal Coil Voltage................ 24-28 VDC 
SSS a eee 1% x 1% x 1% inches 
EG CG dint hiss nh ok & ok de edn Von o 3 ozs. 
IE alg bin avidte ee WS Biba e's cine bee cesses a DPDT 
Rated (Resistive and Inductive) ......... 10 amps. 


Also available in other enclosures. 


Electrical Products offers: 

*Uniformly high quality by rigid 
inspection and testing. 

*Extra rugged construction on all 
type Relays. 


Send for Brochure and Specifica- 
tions on our complete line. * 





ae oe CORP. 





oe Mfg. vo., 3613 Howard, Skokie, 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


Tru-Ohm Products Div. of Model Engi- 
neering & Mfg. Co., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RESOLVERS. See Controls, Servo. 


RHEOSTATS, INSTRUMENT and RADIO 
Allen-Bradley Co., 1316 8S. Second, Mil- 
vis 


waukee 4. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur Amsco Corp., 45- 01 Northern Blvd., 
Long Island City ci. ee 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5. N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind 
Ohmite Mfg. Co., 3613 Howard, Skokie, 
Til. 
Rex Rheostat Co., Baldwin, N. Y. 
Tru-Ohm Products Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 
34 South, 


Ward Leonard Electric Co., 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4. Wis. 

Clarostat Mfg. Co Inc Dover, N. H 

DeJur Amsco Corp., 45-01 Northern Blvd. 
Long Island City 1, N. 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. 

Hardwick, pane. Inc., 40 Hermon. New 

N 


ark 5 
International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 


Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif 

National Electric Controller Co., 5301 
Ravenswood Ave., Chicago 40, III. 

= Mfg. Co., 3613 Howard, Skokie, 


Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel, Bristol, 
Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Il. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bidg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


RIGIDIZED METALS 
(Ferrous, Non-Ferrous, Sheets & Strips) 


Renee Sieeete Corp., 7323 Ohio, Buffa- 


lo 2, 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp. 48 Forest, Attleboro, Mass. 
(Precious Metal) 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers, N. Y¥. 

Improved Seamless Wire o. Inc., 775 
Eddy, Providence 5, R. 


Makepeace Co., D. E., Div. of Union Plate 


& Wire Co.. Attleboro, Mass. 

er Co., J. M., 371 Elm, Hartford 1, 
onn 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., 8. Chestnut, 
Owosso, Mich. 

Triple ‘“‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, III. 

Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati, Ohio 

RINGS, RETAINER and SNAP 

Associated Spring Corp., Bristol. Conn. 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

Lead Alloy Products Co., 9113 Roselawn 


Ave., Detroit 4. Mich 
National Lock Washer Co., Newark 5, N. J 
U. 8S. Gasket Co., Camden i, ». @. 
Waldes Kohinoor, Inc., 


47-16 Austel Place, 
Long Island City, N. Y. 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill 

High Speed Hammer Co.. Inc., 309 N. 
Norton, Rochester 21, N. Y. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 


and Roller. 
RUBBER and RUBBER PRODUCTS 
Acadia Synthetic Products, Div. Western 
Felt Works, 4035-4117 Ogden Arve., 
Chicago 23, Ill. (Silicone) 
Asbestos Textile Div.. Raybestos-Man- 
hattan, Inc., Manheim, Pa. 


Automotive Rubber Co., 12576 Beech Rd. 


at P.M.R.R., Detroit 26, Mich. 
Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn 
Dow Corning Co., Dept. AEI-17, Midland, 
Mich. (Silicone) 
Garlock Packing Co.. Palmyra, N. Y. 
General Electric Co., Chemical Div., 1 


Plastics Ave.. Pittsfield, Mass. 


General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

Goshen Rubber Co., Inc., P.O. Box 517, 
Goshen, Ind. 








lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 
Wooddale Ave., Minneapolis 16, 4 

Minnesota Silicone Rubber Co. 1 


, 86th, Minneapolis 16, Minn, Sr Ww, 
vag Chet Bros ing ond Wooden 
rh ie 


SAWS, COMMUTATOR 


See Co 
Saws and Slotters MMUtator 


SCRAPER RINGS 


Yee Rings, 
& Snap . Retainer 
SCREW DRIVERS, PORTABLE 8 
Tools, Portable . = 
SCREW-DRIVING MACHINES 
Detroit Power Screwdriver Co., 2817 Ww 
Fort, Detroit 16, Mich. ; 
Ingersoll-Rand Co 11 Broadway 
a 4 r (Pneumatic) ie 
Keller ‘00 Co., Grand Haven 
(Pneumatic) - Mia 
SCREW MACHINE PRODUCTS. (g,, 
also Fibre; Plastics) " 
Allmetal Screw Products Co., Inc 89) 
Stewart Ave., Garden City, N. ¥. 
Aluminum Co. of America, S090: B Alcos 
Bldg., Pittsburgh 19, Pa. 


Blake & Johnson, Waterville 48, Conn 
Chase Brass & Copper Co., Waterbury 9 
Conn. 


Master Appliance Mfg. Co., Bridge 4 
Ontario, tacine, Wis 

National Acme Co., 176 E. 13st, Cleve 
land 8, Ohio 

SCREWS. See Fasteners. 

SEALING COMPOUNDS. See Cemeny 
Insulating & Sealing; Waxes and Cop 


pounds. 


SEALS and TERMINALS, HERMETIC 


Electro-Seal Corp., 946 North Ave., De 
Plaines, Ill. 
Fusite Corp., 6028 Fernview Ave., Cip. 


cinnati 13, Ohio 
General Ceramics Corp., Keasbey, N. J, 
General Electric Co., Apparatus Sales Diy 


Schenectady 5, N. Y. (Glass Bushings) 
Hermaseal Co., Inc., 1101 Lafayette, Elk- 
hart. Ind 
Kearfott Co., Inc., 1378 Main Ave., Clit. 
ton. N. J 
Lundey Associates, 695 Main, Waltham 
54, Mass. 
Sealtron Corp., Reading Rd. at Amity, 
Box 72A. Cincinnati 15, Ohio 
Stupakoff Ceramic Mfg. Co., Latrobe, Ps 
Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Newark 5, N. J 
SEALS. MECHANICAL 
(ROTARY SHAFT) 
Crane Packing Co., 1824 Cuyler Ave 
Chicago 18, Ill. 
Garlock Packing Co., Palmyra, N. Y. 


SEALS, OIL and GREASE 
Garlock Packing Co., Palmyra, N. Y, 


Gits Bros. Mfg. Co.. 1840 8S. Kilbourne 
Ave., Chicago 23, IIL. 

Syntron Co., Homer City, Pa. 

U. S. Gasket Co., Camden 1, N. J 


SELENIUM RECTIFIERS. See Rectifiers, 
Metallic. 


SEMI-CONDUCTORS 
istors, Etc.) 


Automatic Temperature Control Co., 5234 
Pulaski Ave., Philadelphia 44, Pa 
General Electric Co., Apparatus Sales 
Div., 1 River Rd., Schenectady 5, N. Y. 
General Electric Co., Electronics Diy,, 
Electronics Park, Syracuse 1, N, Y. 
International Rectifier Corp., 1521 B 

Grand Ave., El Segundo, Calif. 
Radio Receptor Co Inc., Semi-Conduetor 
Div 251 W. 19th, New York 11, N. ¥ 
Raytheon. Manufacturing Co., Dept, 6270- 
EM, Waltham 54, Mass. 
Westinghouse Electric Corp., Electronic 
Tube Div., Box 284, Elmira, N. Y. 


(Diodes, Trans- 


SERVOMECHANISMS 
(Controls, Synchros, etc. Alse see Motors) 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 


Bristol Co., Waterbury 20, Conn. 

Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35. Mass. 

Electric Regulator Corp., Dept. L, Nor 
walk, Conn. 

Ford Instrument Co.. 31- » Thempson 
Ave., Long Island City, Y 

G-M Laboratories, Inc., 4300 N. Knox 
Ave., Chicago 41, Ill. 

Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J, (UY) (Servo) 

Ketay Manufacturing Corp 555 Broad- 
way, New York 12, N. Y 

Oster Manufacturing Co., John, Racine, 
Wis 

Servo Corp. of America, New Hyde Park 
N. 

eicnitnbedions Inc., 


500 Franklin Ave., 
Garden City, L. I.. N. 
Servospeed Div. 


4 Godwin Ave., Paterson, N. 
Transicoil Corp., 1346 Suburban Station 
Bldg., Philadelphia 3, Pa. 


$$$ 


To communicate with any , manufacturer whose name a _ 


in this issue use READER INQUIRY FACILITY, page 
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TRACING CLOTH 


Imperial is known in drafting rooms 
all over the world as the traditional ' 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 


SOLDERLESS 
& SOLDERING 


AND SIZES. 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 








About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’'ve had it. 


Your choice of 8 
different Motors, 
and 72 gear head 
motor combina- 
tions. 


RAE MOTOR CORP. 


P.O. Box 291 — Racine, Wis. 





Rae 
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DANTE \. wr?" LUGS 





SQUARE OR ROUND 
END... ALL TYPES. 














UE TEMPERATURE CONTROLS 
... HELP ISOLETTE® INCUBATORS 


SAVE 
TINY 
mee, LIVES 









TYPE F42 — 


UE controls are used in many notable applications — 
but none serves a more vital function than the Type F42 
Thermostat now being used in Isolette Infant Incubators. 

Isolette incubators feature extremely uniform air con- 
ditioning with or without added oxygen. With a basic 
sensitivity of +-1°F within the operating range of 75— 
100°F, the F42 enables these units to maintain a maximum 
temperature difference across the mattress of +2°F sur- 
passing Children’s Bureau Specifications. The Type F42 
achieves this control by switching on or off a 250 watt 
heating element located in a passage of the air circulation 
system. 

United Electric manufactures a wide line of standard 
controls. They are being used for controlling aircraft fuel 
purging systems, paper mill machinery, diesel engines, 
milk pasteurizers and room air conditioners. And these 
are but a few of the hundreds of different industrial and 
domestic applications where UE controls are on the job. 

Special controls can either be adapted from standard 
models, or they can be custom-built by United engineers 
working in cooperation with your own product devel- 
opment engineers. 

For additional information on the Type F42 — or the 
complete line of United Electric controls and their 
countless applications — write: 


® Registered trademark. Air-Shields, Inc. 


Standard and special thermostats and pressure switches 


| UNITED ELECTRIC CONTROLS CO. 
93 School Street, Watertown, Mass. 
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MODEL 
60 


COMPARATOR 


PRECISE, 
RELIABLE, 

AND RAPID 
COMPARISON 
OF ELECTRICAL 
COMPONENTS 


® Tests Resistors, Condensers, Inductors 

® Percentage Deviation From Standard 
Read On Large Meter 

® Rapid Response — No Buttons To Push 

® Overall Regulation Assures High 
Accuracy 

@ No Zero Drift Adjustment Necessary 


PRICE 


WE ee 


F.O.B. 
NEW YORK 


SPECIFICATIONS: 
Component Test Voltage............ 3 volts at 60 C.P.S. 
Full Scale Ranges....=1%, 5%, =10%, +20% 
PME cicteesodesenncinorcees 0.1% on 1% range 





Impedance Range 5 ohms - 5 megohms 
a 105 - 125 volts, 60 C.P.S., 25 watts 


INDUSTRIAL TEST EQUIPMENT CO. 


55 EAST 11th STREET © NEW YORK 3, N. Y. 


NEW ee PD 


PTL 
Lepex el 


gives snap-action torque! 


Now, with the addition of the new model BD4, Ledex 
Rotary Solenoids are available in seven basic sizes with 
various degrees of rotation and torque values up to 54 
pound-inches. This new BD4 model offers the same com- 
pactness, ruggedness, versatility and dependable snap 
action as all the previously available sizes of Ledex. 


Torque values for normal intermittent duty « ai 1nd 45° 


4 f . 


1 9/16 V1 


stroke. 


Meds. | 2 3 | 
Diameter inches i ‘8 15/ on 








WRITE FOR DESCRIPTIVE DATA TODAY! 


G. H. LELAND, INC. 


123 WEBSTER ST., DAYTON 2, OHIO 
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SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J. 


SHEAVES. See Drives, Belt. 


SHEET METAL FABRICATORS. 

Alden Products Co., 1125 N. Main, 
ton 64, Mass 

Artisan Metal Works Co., 
Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave. 
Grand Rapids 2, Mich. 

Geuder, Paeschke & Frey Co., 
Paul Ave., Milwaukee 1, 

Industrial Equipment Co., 
Minster, Ohio 

Kirk & Blum Manufacturing Co., 
Forrer, Cincinnati 9, Ohio 

ones Metal Products Co., 
N 


Brock- 
11420 Madison 
N.W., 
1525 W. St 
Wis. 

210 Indiana, 
3122 
Ine., Alpha, 


Overly-Hautz Co., 
Cleveland 2, Ohio 


11500 Madison Ave., 


SHEETS, ELECTRICAL. See Steel, 
trical. 


Elec 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First, 
N. J. (Knitted Metallic Strips, 
etc.) 


Roselle, 
Gaskets 


SHOCK ABSORBERS, AIR-OIL 
Cleveland Pneumatic Tool Co., 


Dept 
G-7, 3781 E. 77th, Cleveland 5, 


Ohio 


SIGNAL DEVICES 


Crouse-Hinds Co., 

Pyle-National Co., 
Chicago 51, Ill. 

Signal Engineering & Mfg. Co., 278 
Branchport Ave., Long Branch, N. J 


Syracuse 1, 
1388 N. 


_ i 
Kostner Ave 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilots and Indicator. 

SILICONES 

Continental-Diamond Fibre Co., Newark 
13, Del 

Dow Corning Co., Dept. AEI-17, Mid- 
land, Mich 


Garlock Packing Co., Palmyra, N. Y. 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 
teau Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Natvar Corp.. 207 Randolph Ave., Wood- 
bridge, N. J 
Taylor Fibre Co., 


Chou- 


Norristown, Pa 


SILVER and SILVER ALLOYS. 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, 


Baker - Co., Inc., 113 Astor, 
N. 

ee. 
a 


(See also 


Silver. 
Newark 5, 
Brain . Co., 
Vernon, N. 
Fansteel Metallurgical Corp., 


cago, 

General Pilate Div., 
Corp 48 Forest, Attleboro, Mass. 

Graphite Metallizing Corp., ee Nepper- 


han Ave., Yonkers 3, N. ‘ 

Handy & Harman, 82 Fulton, New York 
38 

Improved Seamless Wire Ge. 775 
Eddy, Providence 5, R 

Makepeace Co., D, E., Div. ‘ot Union Plate 

Attleboro, Mass. 


& Wire Co., 
Mallory & Co., Inc., P. R., Indianapolis 
Hartford 1, 


6, Ind. 
Ney Co., J. M., 371 Elm, 


Conn. 


318 Washington, Mt. 
North Chi- 


Metals and Control 


Inc., 


SLEEVE BEARINGS. See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 
Asbestos Textile Div., Raybestos-Manhat- 


tan, Inc., Manheim, Pa 
Garlock Packing Co., Palmyra, N. Y. 
Insulation and Wires, Inc., 38435 Chou- 


teau Ave., St. Louis 3, Mo. 
Insulatidn Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Johns-Manville, Box 60, New York 16, 
N. Y 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 


SLEEVING SATURATED. See 
& Sleeving, Braided Fabrik 


Tubing 


SLIDE RULES, CALCULATING 


Keuffel & Esser Co., Hoboken, N. J 


SLIP RINGS. See Rings Collector. 
SLOT INSULATION. See Fabric, In- 
sulating; Mica, Paper, Insulating; 


Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator Saws 
and Slotters 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 
Arrow-Hart & Hegeman Electric Co., 103 


Hawthorn, Hartford 6, Conn. 
Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Il. 

Dialight Corp., 42-60 Stewart Ave., 
Brooklyn 37, N. Y. 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, 

General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn. 
Joy Manufacturing Co.. Henry V. 
Bldg. Pittsburgh 22. Pa. 


Oliver 


Pass & Seymour, Inc, § 
Syracuse 9, N. Y. olvay Btatton, 
Riverside Manufacturing and Ey) 
Supply Co., 10227 Michiga: ectrical 
born, Mich. om Ave. » Dear. 


U. S. Gasket Co., Camden 1, N.Y 


SOCKETS, FLUORESCENT, 


rescent Lamp Auxiliaries, Bee Pip. 
SOCKETS, VACUUM TUBE 
American teres, Op 180 a 
Miva Clifton, No pee 26 Cli, 
U. S. Gasket Co., 


Camden 1, N. J, 
SOCKET SCREW KEYS and 


WRENCHES 
Bristol Co Waterbury 2. Conn. 
Standard Pressed Steel » Jen 

Pa. Kintown 4, 


SOCKET SCREWS. See Fasteners, 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 
Chase Brass & Copper Co., Waterbury 2%, 
Conn. 
Essex Wire Corp., Fort Wayne 6, Ind. 
General Electric Co., Chemical Dir., 
Plastics Ave., Pittsfield, Mass, : 
a, er 82 Fulton, New York 


ineulation, ang, Wises ime: 1 T Oa 
Koster Solder ei 4208 Ww rightwood Are, 
Melos ines 2.. 111 Broadway, New 
SOLDERING EQUIPMENT 
(Irons, Machines, etc.) 


General Electric Ca, Apparatus Sales Dir, 
Schenectady 5, ' 

Ideal Industries, i, 
Sycamore, Il. 

Vulcan Electric Co., 


"1008 Park Are, 


Danvers 2, Mass, 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wires and Cable. 


SOLDER PRE-FORMS. 
ing Alloys, Silver.) 


Handy & Harman, 82 Fulton, New Yor 
a ee 

Kester Solder Co., 
Chicago 39, ll 

Lead Alloy Products Co., 
Ave., Detroit 4, Mich. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing alloys) 


Federated Metals Div., American Smelt. 
ing and Refining Co., 120 Broadway 
New York 5, N. Y . 

Kester Solder Co., 
Chicago 39, Ill. 

National Lead yy" 
York 6, N. 

SOLENOIDS 

Allen Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 


Automatic Electric Sales a 1033 W. 


(Also See Braz. 


4209 Wrightwood Ave, 
9113 Roselawn 


4209 Wrightwood Ave, 
111 Broadway, New 


Van Buren, Chicago 7, 
Automatic Switch Co., 393 Lakestée Ave., 
Orange, N. J. 


Cannon Electric Development Co., Dept. 
500, 8209 Humboldt, Los Angeles 31, 


“Electric Co., 3349 W. Addison, 

Chicago 18, Tl. 

Detroit Coil Co., 2435 Hilton Rd., De 
troit 20, Mich. 

Five Star Co., Plants Place, Plantsville, 
Conn. 

General Electric Co . 
Schenectady 5, N. 


4 pparatus Sales Div., 


Guardian Electric 1i27 J, W. Walnut 
Chicago 12. Ill 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

National Acme Co., 176 E. 13lst, Cleve- 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, South 
Gate, Calif. 

Phillips Control Corp., Sub. of Tho 
Corp., 84 W. Jefferson, Joliet, Il. 
R-B-M Div. Essex Wire Corp., Logans- 

port, Ind 
Soreng Products Corp., 9551 Soreng Ave., 


Schiller Park, Ill. 


Struthers-Dunn, Inc., Lamb’s Rd. Pit- 
man, N. J. 

West Coast Electrical Mfg. Corp., 233 
W. 116th Place, AC Div. 105, Las 
Angeles 38, Calif. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


SPEED INDICATORS. See Tachometers 

SPEED REDUCERS and DRIVES 
(For Motorized Units, See Motors.) 

Airborne Accessories Corp., 1414 Chestnut 
Ave., Hillside 5, N. J. (Right-Angle 
Power Take-Off) 

Dynamatic Div. of Eaton Mfg (Ce, 
Kenosha, Wis. 
Fairchild Engine and Airplane Corp., 
Speed Control Div., Wickliffe, Ohio 
General Electric Go., Apparatus Sales Dir., 
Schenectady 5, N. Y¥. 

Graham Transmissions, Inc., Dept. EM. 
Menomonee Falls, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Winemith, Inc., 18 Eaton, Springville, 
N. ; 


SPRINGS, COIL and FLAT 

American Steel & Wire Div., U. 8. Stee 
Corp., Rockefeller Bldg., Cleveland 13 
Ohio 


To communicate with any manufacturer whose # name a ppears 
in this issue use READER INQUIRY FACILITY, page 
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PERFECTLY 





TO 


Parfect 


There quite obviously must be 
some good reason why SUPER- 
STRONG shipping containers 


bo have been among the leaders for 


“S | nearly one hundred years. 


Careful design and manufacture 


are important factors. Every 


SUPERSTRONG box or crate is 





WIREBOUND BOXES ond CRATES 


WOODEN BOXES and CRATES 
CORRUGATED FIBRE BOXES 
BEVERAGE CASES 
STARCH TRAYS PALLETS 


GIVE 


halance 


proportioned to give the perfect 
balance of materials which makes 
for greatest possible protection at 


lowest possible cost. 


We ask that SUPERSTRONG 
be given your consideration when 
next the question of shipping 


containers arises. 


RATHBORNE, 


HAIR and RIDGWAY BOX CO. 


1440 WEST Jist PLACE + CHICAGO 8, ILLINOIS 


ae a oe oo Oe 


[a] wae ae 2. 








x 


stan P are 


RS 
FORME 
TRANS Industrial ca *& 


Electronic Equipment 


Designed to Commercial & Military 
Specifications (MIL-T-27 and AN-E-19). 
x .-. Class A, B, H and Miniatures. 


Sample, Short and Long Runs. Let _us 
quote on your specifications. No obligation. 


EPCO Products Inc. 


2500 ATLANTIC AVE. - BROOKLYN 7, N. Y. 


Delivery K 
as promised! 


Tiiaian 


MADE 
RD & CABLE 


Runzel offers manufacturers of elect- 
rical products a complete and 
prompt source of supply. 












Hook-up wire, low tension shielded 
cords, lead-in wire, speaker cords 
hand for quick service from and all popular types of insulated 
our centrally located plant. Wire.--FOR EVERY WIRING NEED 


WU 1 bake 


We carry large stocks on 





CHICAGO 41, ILLINOIS 


AUGUST 1954 











PERMANENT ONS 








| Wires Marked! 


FOR 





IDENTIFICATION! 


a 


METAL 


/~ \WDENTIFICATION TAGS 
OF EVERY DESCRIPTION 





for marking cables, } 
leads, and grouping Pes 


wires! 


Terminal tags are rapidly replacing obsolete string and paper 
identification methods, they mark the end of identification 
problems! Made of aluminum, steel, brass, or zinc, in a 
variety of styles and sizes, terminal tags are easy to apply, 
and are used in the manufacture of aircraft, radios, tele- 
phones, motors, generators, etc. They can be stamped or 
embossed to customer specification. 


FREE SAMPLES AND LITERATURE UPON REQUEST 


NATIONAL BAND & TAG CO. 


Dept. 9-837, Newport, Ky. 
Phone Co-2035 
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How To 


Mark Name Plates In 


Cutting costs in these times is a good 
trick if you can do it. You can, on 
plates requiring detail marking, by | 
using an Automark Electric Metal- 
Marking Typewriter. The operator 
lightly touches the key and the Auto- 
mark does the rest, quickly and auto- 
matically. No dial to turn—no lever 
to pull. Marking output is increased 
five times and worker fatigue is 
greatly reduced. Write today for 
Bulletin 8-16. 


AUTOMARK 


Electric Metal-Marking 
TYPEWRITER 


Manufactured Exclusively By 
DEFIANCE MACHINE & TOOL COMPANY 


1930 South Vandeventer 










2 St. Louis 10, Mo. 


in your power 


screwdrivers 
— SPEEDS WORK 
— CUTS COSTS 


aa 


/ t-test ae a 


... picks up the screw . . . in- 
stantly positions it . . . so that 
with one-hand operation the bit 
automatically enters the slot and 
drives it home. Alnico magnet has 
ten times the “pull” and holds screw 
firmly without tilting or shifting. 






Interchangeable with regular power 
Screwdriver finders. Available , 
for all makes of power drivers &, 
4° andall sizes of screws. Thousands 


' 

|| in use. 
! Magna Bit Holders*, Magna-Tip Hand 

Screw Drivers* and Magna-Tip Hex 

Drivers also employ the revolutionary, 

cost-saving Magna principle. 

*U.S. Patent No. 2,550,775. 





Write for folder 85-E, information end prices. 


MAGNA DRIVER CORP. 


BUFFALO 3, N.Y. 


779 WASHINGTON ST., 
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Associated Spring Corp., Bristol. Conn. 
Barnes Co., Wallace, Div. As 


Spring Corp., Bristol, Conn. 


Barnes-Gibson-Raymond, Div. ane 

pring Plymou . 
Plymouth, ich, 

Dudek & Bock Spring Mis. Co., 2100 W. 
Fulton, Chicago 12, 

Dunbar Bros. Co., Div. , Spring 
Corp., Bristol, Conn. 

Gezpets Os. Inc., George K., Philadelphia 

° a. 

Gibson Co., William D., Div. Associated 

Spring Corp., 1800 Clybourn Ave., 


Chicago 14, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Ohio Div., Associated Spring Corp., 1712 
E. 1st, Dayton, Ohio 

Rogmend Mfg. Co., Div. Associated Spring 


orp., Corry, Pa. 
Wickwire Spencer Steel Div., Colorado 
Clinton, Mass. 


Fuel and Iron Corp., 
STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades. 


STAMPINGS, METAL 
Alden Products Co., 1125 N. Main, Brock- 


towoc, Wis. 

Barnes Co., Wallace Div., 
Associated 

Spring Corp., 40800 Plymouth Rd., 

Plymouth, Mich. 

Dayton Rogers Mfg. Co., Minneapolis 7, 

Minn. 


ton 64, Mass 

Aluminum Goods Manufacturing Co., Mani- 

Associated 

Spring Corp., Bristol, Conn. 

Barnes-Gibson-Raymond Div., 

Chase Brass & Copper Co., Waterbury 26, 
Conn. 

Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, IIL 


Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 
Eaton Mfg. Co., Reliance Div., 504 


Charles Ave., S.E., 


Massillon, Ohio 
Erie Resistor Corp., 


Electronics Div., 


Erie, Pa. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 

Garrett Co., Inc., George K., Philadelphia 


34, Pa 
Geuder, Paeschke & Frey Co., 1525 W. 

St. Paul Ave., Milwaukee 1, Wis. 
William D., Div. Associated 


Gibson Co., 
Spring Corp., 1800 Clybourn Ave., 


Chicago 4, Til. 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 14, Mich. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIL. 

Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 24, 

Mohawk Mfg. Co., Middletown, Conn. 
(Threaded) 

Ohio Div. Associated Spring Corp., 1712 
Kast First, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Shakeproof, Div. of Tlinois Tool Works, 
2501 Keller Ave., Chicago 39, Il. 


United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill. 

Winzeler Mfg. & Tool Co., 1716 West 


Arcade Pl., Chicago 12, Ill 


Wrought Washer Mfg. Co., 2200 So. Bay, 
Milwaukee 7, Wis. 


STAMPINGS, NON-METALLIC 

Continental-Diamond Fibre Co., 
13, Del. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis. Minn. 

res Co., 2799 Lake, Melrose Park, 


Stahlin Brothers Fibre Works 
E, Belding, Mich. 


Newark 


, Inc., Dept. 


STARTERS, FLUORESCENT. See Fluo- 
rescent Lamp Aurxiliaries. 


MOTOR. See Controller, 
Push Button Stations. 


STARTERS, 
Motor; 


STEATITE. See Ceramics. 
STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 


(See also Steel, Electrical) 

Allegheny Ludlum Steel Corp., Henry W. 
Oliver Bidg., Pittsburgh 22, Pa. (NS) 

American Steel & Wire Div., U. 8. 
Steel Corp., Rockefeller Bldg., Cleve- 
land 13, Ohio 

Avon Tube Div., Higbie Manufacturing 
Co., Rochester, Mich. (T) 

Barnes Co.. Wallace, Div 
Spring Corp., Bristol, 
(Spring) 

Cold Metal Products Co., 
Ohio (ACDNOS) 

Columbia-Geneva Steel Div. U. 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, 
Oliver Bidg., Pittsburgh 30, Pa. 
(ABCNS) 

Driver Co.. Wilbur B., 
Newark 4. N. J 


Associated 
Conn. (8-CO) 


Youngstown 1, 
8. Steel 
Henry W. 
156 Riverside Ave., 


(Stainless Steel Wire) 


Eaton Mfg. Co., Reli 
Charles Ave., 8. E. Massillon Ott: % 
—— Fee &. Pittsburgh, phe 
ewpo tee Newport, 

(ADES) ig Ky. 


Revere Brass & Copper, 
aa: ow oe 17, N. yg Park 
yerson on, Ine., Jo: 
Til. (ABCDENST) ~"°P" T+ Chicage 
pete Steel Corp., Carnegie, p 
r oe! a &. 
ennessee Coal & Iron Di 
CUP, Fairfield, Ala, vo U. 8 Stag 
S. Steel Corp 2109 Cc 
Pittsburgh 30, Pa. (S- ACDN) (reat: 
STEEL, ELECTRICAL (Silj 
Sheets and Strips. —_ 
Allegheny Ludlum Steel Corp., 
Oliver Building, Pittsburgh ‘oHlenry W. 
Newport Steel Corp., Newport, ‘Ey, Pa. 
v. (Silicone) 
J. S. Steel Corp.. 2109 G 
Pitisburgh 30, Pa. (B-AC) =” Bide, 
STRAIN RELIEFS. See 
Clamps, Strain Relief 


Grips and 


STRIPPERS, WIRE 


Artos Engineering Co., 2741 § 


9 
waukee 46, Wis 28th, Mi. 


High Speed Hammer Co., Ine, . 
Morton, Rochester 21, N. ¥. 309 ¥, 
Ideal Industries, Inc., 


1008 Pp 
Sycamore, Ill ark Ave 
Wenco Mfg.. 1136 West Hubb: 
cago 22, Il. ard, Chi. 
Wire Stripper Co 1729 Eastha 
East Cleveland 12, Ohio = 
Wybar Electronics Inc., Syracuse 1, ¥ Y 


STRIPPING COMPOUNDS. s 
Compounds, Metal. ee Cleaning 

STRIPS, PE SORs and BOARDS, 
TERMIN 


Airc apne Products, Inc., 2100 Pay. 
ton, Harrisburg, Pa 


Alden Products Co., 1125 N. Main, , 
ton 64, Mass. Bret 


Burndy Engineering Co., Inc., Norwalk 
Conn. , 

Cambridge Thermionic Corp., 453 Co 
Ave., Cambridge 38, Mass. — 


Dimco-Gray Co., Sixth, Dayton 2 
Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Jones Div., Howard B., 
Chicago ‘24, Tl 


210 E. 


Cinch Mfg. Corp., 


Mycalex Corp. of America, 116 Cliftes 
Blvd., Clifton, N. J. 
Riverside Manufacturing and Electrica} 


Supply Co., 10227 Michigan Ave., Dear. 
born, Mich 

Soreng Products Corp., 9551 Soreng Are, 
Schiller Park, 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J 

United Manufacturing & Service Co., 409 
S. 6th, Milwaukee 4, Wis. 

U. 8S. Gasket Co., Camden 1, N. J. 

SWITCHES, AUTOMATIC and aenee 

Float (Liquid Level) (A 


Limit (Snap-Action) ‘BY 
Limit (Rotary Cam & 
Gear) (W) 
Magnetic (C) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 


Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 


Panel (0) 
Push Button Snap 
(Toggle, Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Card (Snap) (T) 


Coaxial (U) 
Motor Speed Control (Vv) 
(See also Circuit Breakers, Push Button 
Stations; Controllers, Motor; Relays, 
Timers) 
Acro Manufacturing Co., 
Ohio (B) 
Adams & Westlake Co., 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave, 
New York 21, N. Y¥. (CDGHR) 
American General Thermostat Corp., 2 
Bronx. New York 60, N. Y. 
Arrow-Hart & Hegeman Electric Co, 1% 


Columbus 16. 
Elkhart, Ind. 


Hawthorn, Hartford 6, 
(ACDHKMPRT) 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, IIL ‘(HLNR) 


Automatic Switch Co., 303 Lakeside Ave., 
Orange. N. J. (CHR) 

Automatic Temperature Control Ca, Ine, 
5234 Pulaski Ave., Philadelphia 44, Pa 
(ADEGIRW) 


Bristol Co., Waterbury 20, Conn. (ADEF- 
GIPRS) 

Capitol Machine Co a Balmforth Ave. 
Danbury. Conn. (NP 


Centralab Div., of Globe. Union, Ine, 9496 
E. Keefe Ave., Milwaukee 1, Wis. (88) 
Cherry Electrical Products Corp., 


3089 
Skokie Valley Rd., Highland Park, 1 
(B) 
Clare & Co., ¢. P., 3101 W. Pratt Blvd, 
Chicago 45, Ill. 
Comar Electric Co.. 3349 W. Addison, 
Chicago 18, Til. (N) 
Control Products, Inc., 306 Sussex, Hat 
) 
R. W., Box 8, Center- 


rison, N. J. (B 
Cramer Co., Inc., 
brook, Conn. (G) 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 241. 
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Type F Blowers 


Originally designed for cooling electronic tubes in trans- 
mitters, induction heaters and diathermy equipment, Heinze 
F 2 Blowers have become popular also for advertising dis- 
plays and similar applications where a small current of air 
and quiet operation are required. 


Characterized by low wattage, neat appearance and 
light weight. The shaded pole motor will not cause radio 
interference. 


115v AC 60 cycles 15 watts 
( F2D (double) 


20 CFM 3000 RPM (free air) 
F2S (single) 


eee 
oc ccc e555 58 86 0000 00 0c et ee cecc csesocccececcs cece cesses tee, 


F2s 10 CFM 3000 RPM (free air) 


Heinze Electric Co 
685 Lawrence Street, LOWELL, MASS 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., NEWARK, N. J. 





DYKEM 


he aS oo 


Netepeed 










Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for - 
plying right at benc 
metal surface ready for 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample 

on company letterhead 
THE DYKEM COMPANY 
2303F North 11th St. « St. Lovis 6, Mo. 


HTT] fl HHH i] 


Se 


Tu Mat —_— 






AUGUST 1954 








Send your blueprints 
to the Electric Motor Maker's - 
No. 1 Source for Precision-Engineered 


BRUSH CAPS AND COMMUTATORS 


eMidu wi eo j 
ee 
AND MANUFACTURING COMPANY > 


4630 W. Fullerton Avenue “s. i 
Chicago 39, WMlinois 














WIRE STRIPPING: Your jobs are peculiar to your own 


business and may be governed by such variables as kind and size of 
wire, what you use it for, your production requirements, and other 
similar factors. 


So we may serve you promptly and efficiently, tell us what you 
are now doing and your hopes in the way of improved quality, increased 
production and lower costs. 





IIfustration shows a MODEL “D-1" Two-Wheel Stripper, which 
but one of the many different types of machines made. This one uses 
V4" diameter stripping wheels and is ordinarily used to strip any type 
of Film Insulation from wires in the range of AWG #25 to AWG #44. 
A wide variety of stripping wheels are available, made from FybRglass 
and Brush Wire, all designed to provide economical service. 


This particular machine is only $156.25, f.0.b. Syracuse, exclusive 
of stripping wheels. It is availab'e on a Test-Rental Plan or may be 
purchased out of savings over a ten month period. 


For a confidential report containing our recommendations, send 
samples and complete information to Rush Wire Stripping Division, 
The Eraser Company, Inc., 1060 South Clinton Street, Syra- 
cuse 4, New York. 


ENGINEERS 
ARE DEMANDING 
MILWAUKEE 


AE! 


RAUL 


SPAS ee ee 
PS ee SE 6 ee | 





* 
MILWAUKEE'S production has 
stepped up to meet demand for 
RIBWOUNDS! These are MILWAU- 
KEE’S answer to space-saving 
applications where high wattage 
and low resistance is re- 
quired. Accurate — built 
for high performance. 










Write, wire or phone today 
for quotations—samples. 


© 

All other types 
of wire wound 
resistors are 
available — 
specials are 
made to your 
specifications. 


MILWAUKEE RESISTOR CO. 


706 W. Virginia Street, Milwaukee 4, Wisconsin 
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Crouse- Hinds Syracuse 1, N. Y. 
(DPSV) 

Denison Mfg. Co., R. B., 102 St. Clair, 
N.W., Cleveland 13, Ohio 

Dimco-Gray Co., 210 E. Sixth, 


Ohio (G) 

Durakool, Inc., Elkhart, Ind 
= Signal Corp., 202 20th, 
Il (G) 
Edison, Inc., 
Dept. 53 
Electro-Snap 


Co., 


Dayton 2, 


(D) 
Moline 1, 


Instrument Div., 


4224 


Thomas A., 
West Orange, N. J. 
Switch and Mfg. Co., 


W. Lake, Chicago 24, Ill. (B) 
Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. Y. (EJO) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (NS) 
Fenwal, Inc., 18 Pleasant, Ashland, Mass. 

(F) 
Ferrod Mfg. Co., A Sub. of Ferro Corp., 
605 N. River, Batavia, Ill. (M) 
Furnas Electric Co., 1024 McKee, Ba- 
tavia, Ill. (ABCEFLO) 
G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N. J. (FG) 
Gemco Electric Co., 25681 W. 8 Mile 
Road, Detroit 19, Mich. (W) 


General Electric Co.. 
Schenectady 5, N. Y. 
MNOPRSTUV) 


Apparatus Sales Div., 
(ABCDEFGHJK- 


Guardian Electric, 1627-3 W. Walnut, 
Chicago 12, Ill. (CFGHN) 

Haydon Mfg Co., Inc., 2536 Elm, Tor- 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Tren- 


ton, N. J. (O) 


Hetherington, Inc., Sharon Hill, Pa. (P) 

International Register Co., 2620 W. Wash- 
ington Blvd., Chicago 11, Tl. (G) 

Joy Manufacturing Co., Henry W. Oliver 
Bldg Pittsburgh 22 a 

Knox Porcelain Co., Knoxville 1, Tenn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Appliance Mfg. Co Bridge & 
Ontario, Racine, Wis. (KP) 

Mechanical Industries Production Co., 217 
Ash, Akron 3, Ohio 

Merroid Corp., 4227 W. Belmont Ave., 


Chicago 41, Ill. (ABCDEFJ) 

Micro-Switch Div., Minneapolis- Honeywell 
Regulator Co., Freeport, Ill 
(BDFLOPS) 


National Acme Co., 176 E. 13ist, Cleve- 
land 8, Ohio (BP) 

Ohmite Mfg. Co., 3613 Howard, Skokie, 
lll. (8) 

Pass & Seymour, Solvay Station, 


Inc., 
Syracuse 9, N. Y. 
Pyle-National Co., 1388 N. Kostner Ave., 

Chicago 51, Ill. (P) 


R-B-M Div., Essex Wire Corp., Logans- 
port, Ind 

Revere Corp. of America, Wallingford 2, 
Conn. (A) 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. (PT) 


Div.. Robertshaw- 
Youngswood, Pa. 


Robertshaw Thermostat 
Fulton Controls Co., 


seeun’ Products Corp., 9551 Sereng Ave., 


Schiller Park, Ill. (BE) 

Spencer Thermostat Div. of Metals & 
Controls Corp., 108 Forest, Attleboro, 
Mass. (EF) 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. (ABCEFLOPR) 

Stacknole Carbon Co., St. Marys. Pa. (P) 


Struthers-Dunn, Inc., Lamb’s Rd., Pit- 
man, N. d 

Switchcraft, Inc., 1328 N. Halsted, Chi- 
cago 22, Ill. (N) 

Unimax Switch, Div. W. L. Maxson Corp., 
460 W. 34th, New York 1, N. Y. (D) 

United Electric Controls Co., 93 School, 


Watertown, Mass. 

Unitel Manufacturing and Service Co., 
409 S. 6th, Milwaukee 4, Wis. (G) 
Ward Leonard Electric Co., 34 South, 

Mount Vernon, N. Y. (CGHOR) 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. (ABCDEFGHLOPS) 
Zenith Electric ‘Co., 152 W. Walton, Chi- 
cago 10, Ill. (HR) 


SYNCHROS. See Servomechanisms. 


TACHOMETERS 


Bristol Co., Waterbury 20, Conn. 
General Electric Co., Apparatus Sales D'v., 


Schenectady 5, N. . 
Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 


Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 10, Ohio 

Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co., 


Dept. 9-811, 
Newport, Ky 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

TANTALUM 

Fansteel Metallurgical Corp., North Chi- 
cago, 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 

TAPE, ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co., 7108 Ingersol, Lan- 
easter, Pa. 

Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., St. Paul 


Minn. 


Mitchell-Rand Insulation (o 


Murray, New York 7, N, ¥ Ine, 5) 
Permacel Ta 0 5 

we ape = Corp., New Brunswick, 
Van Cleef Bros., Inc., 7 , 

Ave., Chicago 19, Il _ Woodlawn 
TAPE, INSULATING. Se 

sulating; Sleeving and Tae, In. 

Tape, Friction and Splice ee 

Sheeting. « 


TAPE, FRICTION and SPLicge 


Chase & Sons, Inc., Randolph, 
Connecticut Hard Rubber Go, Mase. Ent, 


New Haven, Conn. 
Insulation and Wires, Inc., 
teau Ave., St. Louis 3, Mo Chou. 
Insulation Manufacturers Corp,, 565 
Washington Blvd., Chicago 6, TL. W 
Irvington Varnish '& Insulator, Diy, 
Minnesota Mining & Manufacturing € Co, 
9 Argyle nn e, Irvington 11, 7 
Johns-Manvi sox 6 
as a anville ox 60, New York 16 


Minnesota Mining & Mfg. ¢ 
6, Minn SO, Bt Paul 

n § ) C 
Mitchell-Rand Insulation oy Ine., 5) 


Murray, New York 7, 

U. S. Rubber Co., Rockefel] 

New York 20, N.Y et Center, 
Van Cleef Bros., 


Chicago 19, Il 
TAPE, MICA. 
TAPE 

RESI 


7800 Woodlawn Ave. 


See Mica. 


sg SHEETING, 


SYNTHETIC 


Asbestos Textile Div., Raybestos- : 
tan, Inc., Manheim, Pa Manhat 
Chase & Sons, Inc., Randoiph, Mass. 
Connecticut Hard Rubber Co., 418 East 
New ara ——— 
Continental-Diamon N 
13, Del. oma 
du_Pont de 


Fibre Co., 


Nemours & Co., Inc., E ] 
Dept., 350 Fifth ie, 7 
York 1, N. Y. im 
Insulation and Wires, Ine., 3435 Choy. 
teau Ave., St. Louis 3, Mo, 
Insulation Manufacturers Corp., 565 Ww 
Washington Blvd., Chicago 6, I 
Irvington Varnish '& Insulator, Div. of 
Minnesota Mining & Manufacturing Co, 
9 Argyle Terrace, Irvington 11, = 
Natvar Corp., 207 Randolph Ave., Woot 
bridge, N. J. 
New Jersey Wood Finishing Co., Electrics) 
Insulation Dept., Woodbridge, Moa 
U. S. Gasket Co., "Camden 1, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recorder Cemponents 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N, J. 


TELEPHONES 


Crouse-Hinds Co., Syracuse 1, N. Y, 

Kellogg Switchboard and Supply Co., 9 
W. Monroe, Chicago 3, Ill. 

National Pneumatic Co., Inc., Holteg 
Cabot Div., Boston 19, Mass. 


TEMPERATURE CONTROLS 


See Controls, Pressure and Temperature; 
Relays; Switches ; Thermometers; 
Thermostats. 


TERMINAL, BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS, See Chambn 
Test 


TESTING INSTRUMENTS. See Instru- 
ments. 

THERMAL SWITCHES. See Switches. 

THERMISTORS 

Carboloy Dept. of General Electric (Co, 
11109 E. 8 Mile Road, Detroit 3, 
Mich. 

THERMOCOUPLES 

Baker * Co., Inc., 113 Astor, Newark 5, 


Bristol’ Co., Waterbury 20, Conn. 

General Electric Co., Apparatus Sales Dir., 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., 4445 Lawton Ave., De 
troit 8, Mich. 

Revere Corp. of America, W allingford 2, 
Conn 

Rockbestes Products Corp., New Haven 4, 
Conn. 

Thermo Electric Co., 109 Fifth, Saddle 
Rives Township, Rochelle Park P. 0., 

J 


winiaseiens Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 4 

Weston Electrical Instrument Corp., 6 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colmao 
Co., 1203 Rock, Rockford, Ill. 


THERMOMETERS 


Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Jostrument Div., 
Dept. 53, West Orange, N. J. 

TAGliabue Instruments = , Weston Elec- 
trical Instruments Corp., 614 Freling 
huysen Ave., Newark 5, ou 

Westen Electrical eg ‘ ih 

inghuysen Ave., Newark 5, X. 

Wheelco Instruments Div., Barber-Colmap 

Co., 1203 Rock, Rockford, Ill. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


— 


To communicate with any manufacturer whose 1 name a pears 
in this issue use READER INQUIRY FACILITY, page 241. 
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low-priced 
WING NUT 


for 
light assemblies 


—— TT 
— 





— —provides all 
these advantages 
at lower cost than 
plain wing nuts 


ing Type PALNUTS 
W combine the con- 
venience of finger tighten- 
ing, with the security of 
spring steel locking action 


that defies vibration ~— all 
at lower _ te, @ Built-in locking action that 
PALNUTS are ouatiabe ta stays tight until finger re- 
48-32, #10-32, #10-24, 


4-20 and 5-18 sizes, in 
choice of cadmium, nickel, 
chrome or other finishes 
to order. 


@ Precision-made to accu- 
rately fit standard threads. 


@ Easy finger tightening or 
removal, due to ample wings. 


Send for free samples, 
prices and literature. 


| leased. 












The PALNUT Company 
66 Cordier St., 
Irvington 11, N. J. 

In Canada: 


P. L. Robertson Mfg. Co., Ltd. 
Milton, Ontario 


WING TYPE 


Na Ley 


TRADE MARK 


LOCK NUTS 


iH } . 
for quick, secure fastening at:low cost < 


Magnetic Amplifiers 


EMAND for each reprint in the series issued on 
“Applying Magnetic Amplifiers” during the past 
several years quickly exhausted the supply. In response 
to repeated requests this series has been reprinted in 
one 72-page booklet which combines the series by 
Dornhoefer and Krummenacher plus four recent related 
articles. 
Single copies will be supplied at $2.00 each on orders 
accompanied by remittance. Address all orders to: 


J. A. Campbell, Director Reader Service 
The Gage Publishing Company, 
1250 Sixth Ave., New York 20 


For an annotated list of contents of this 


Multiple 
Reprint No. 1A, see January 1954 issue, page 


286. 
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| ROTARY ELECTRICAL 


EQUIPMENT 


. . . Designed to Meet Your 


Specifications 


BOOSTER 
DYNAMOTOR 
UNIT 


Model DYX — 2712 


Built to rigid military speci- 
fications. Operates at input 
of 14 volts, 5.5 amps, con- 
tinuous duty. Externally 
fan cooled, complete with 
radio noise filter. For air- 
craft use. 


ie precision engineered Booster Dynamotor 
Unit shown above is typical of the many special 
solutions provided by EEPCO engineers for tough 
military and industrial applications. Thoroughly 
field tested and proved, this motor performs satis- 
factorily under the most extreme conditions of 
service. 

Whether your power problem relates to a highly 
developed radar unit or an industrial control de- 
vice, EEPCO’s research and development engineer- 
ing facilities are available to you. Because of our 
specialized experience in the design and manufac- 
ture of precision rotary electrical equipment, we 
can often save you both time and money in finding 
the most practical answer for you. 

Moreover, once the design is established, you can 
count on EEPCO’s manufacturing skill to produce 
the equipment you need with unsurpassed, unvary- 
ing quality. Whatever your power problem—simple 
or complex—EEPCO engineers will welcome the 
opportunity to work with you. 


WRITE FOR CATALOG INFORMATION 
Covering EEPCO’s New Model 
MS-3600 Shaded Pole Motors 


ELECTRO ENGINEERING 
PRODUCTS COMPANY, INC. 


609 WEST LAKE STREET, CHICAGO 10, ILLINOIS 


¢ P-M DC MOTORS & GENERATORS 





© UNIVERSAL MOTORS 


© SHADED POLE MOTORS 2-4-6 Pole e DC MOTORS & GENERATORS 


ie ete thd 1a lb 


© CAPACITOR TYPE MOTOR 
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You may never need a porcelain insulator 
that looks like a tennis or golf ball, but if 
you do — you'll find Universal right on the ball in making it. 
(The ceramic balls illustrated were specially processed for use as 
liquid filters.) 

Universal Porcelain Insulators are produced to meet your exact 
design requirements. Complex or simple, long run or short, every 
piece is held to close tolerance and uniform body density. In 
addition, you gain the protection of high physical and dielectric 
strength — maximum resistance to arcing, thermal shock, heat, 
cold, moisture, fumes and chemicals. For better insulator perfor- 
mance, specify Universal Porcelain on your next job! 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 









SE SERRE 
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THERMOSTATIC BIMETALS 
— & Co., Inc., 118 Astor, Newark 5, 


Brainin Co., C. 8S. 318 Washington, Mt. 
Bristol Co., 153 Bristol Rd., Waterbury 

20, Conn. 
1608 Beard Ave., De 


Chace Co., W. M., 
Metals and Controls 


troit 9, Mich. 
General Plate Div., 
.» 47 Forest, Attleboro, Mass. 


THERMOSTATS 

—, Manufacturing Co., Columbus 16, 
Obio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Dept. H, 1403 Rock, 
Rockford, Il. 


Bristol Co., Waterbury 20, Conn 
Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 
Fenwal, Inc., 18 Pleasant, Ashland, Mass. 
General Electric Co., Apparatus Sales Div., 

Schenectady 5, N. 
Mechanical Industries Production Co., 217 


Ash, Akron 3 
Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ml. 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Pa. 
Spencer Thermostat Div., Metals & Con- 
trols Corp., 108 Forest, Attleboro, Mass 
Stevens Mfg. Co., Inc.. Mansfield. Ohio 
Still-Man yy 429-33 E. 164th, New York 

2: 


Therm-O-Disc, Inc., 127 
field, Ohio 

United Electric Controls Co., 
Watertown, Mass. 

Westinghouse Electric Corp., 
St., Meadville, Pa 

Wheelco Instrument Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ill. 


TIMERS, MOTOR 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 
Mankato, Minn 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Cramer Co., Inc., R. W., Box 8, Center- 


brook, Conn. 
Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
202 20th, Moline 1, 


Mans- 
93 School, 
180 Mercer 


Crouse, 


60 State, 


Ohio 
oe Signal Corp., 
l 


General Electric Co., 
Schenectady 5, N. 
Hansen Mfg. Co.. Rae 


Apoerates Sales Div., 
Princeton 3, Ind. 


Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. 

Industrial ‘Timer Corp., 131 Ogden, New- 
ark 5 J. 

International Register Co., 2620 W. Wash- 
ington Blvd., Chicago 12, Il. 

Mercoid Corp.. 227 W. Belmont Ave., 


Chicago 41, Ill 


Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Struthers-Dunn, Inc., Lamb’s Rd., Pit- 
man, N. J 

Ward Leonard atte Co., 84 South, 
Mount Vernon, N. . 

Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, . 
Zenith Electric Co., 152 W. Walton, Chi- 


cago 10, Il. 
TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


High Speed Hammer Co., ie. 309 N. 


Norton, Rochester 21, N 

Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Nobur Manufacturing Co., 717 N. Victory 
Blvd., Burbank, Calif. (Hole Deburring 
Attachments) 

Scruggs Co., Loyd, 1022-32 N. Sixth, St 
Louis 1, Mo. 


a & Son, Inc., 
Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 
States Steel Corp., 208 8S. La Salle, 

Chicago 4, Ill. 


Joseph T., Chicago, 


TRACING CLOTH, FILM and PAPER 
Bruning Co., Inc., Charles, 4700 Montrose 
l 


Ave., Chicago 41, 
Eastman Kodak Co., Rochester 4, N. Y 
Hoboken, N. J 


Keuffel & Esser Co., 
TRANSDUCERS, PRESSURE 
Automatic Temperature Control Co., Inc., 


5234 Pulaski Ave., Philadelphia 44, Pa. 


Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.I., N.Y. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabi- 
nets. Sheet Metal 


VAANGr CaMERs. FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux- 


Roe. 

TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp 358 Water, Cuba, 
N. ¥ 


Chicago Standard Transformer Corp., Dis 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill. 


Comar Moctzte Co., 334 
ll 


cago 18 9 W. Addison, Cu. 


Dano Electric Co., 9 

Electra Mfg. C es 
ectran gs. Ue, I 

Chirago 14, Tit’ }°°! Clyboum ay, 


Federal Telephone and Radi 

Kingsland Rd.. Clifton“. N, OO tm 
Freed Transformer Co., Ine 17 iis 
field, Brooklyn (Ridgewood) “if 27, ye. 
General Electric Co., Apparatus 84] N.Y, 
gacnenestagy 5. N. Y. es Diy, 
enera Transformer Co. 

Ave, Homewood, 1.’ 18240 Barmy 
Raytheon Mfg. Co., Equi 

Dept. | 6270-EM, Waltham i Dir, 
Sola E ectric Co., 4633 W . . 

50, Ill 16th, Chieagy 
Standard ene Co., Obiy 
renton ransformer Cor ‘ 
Trenton, N. J D., Box 568-F 
—. Blectric | Co Cater 

enter g. No. 3, 401 y 
Pitteburgh 22, Pa. Liber Are, 
Weston ectrical Instrumen 
Frelinghuysen Ave., Newark § for. Nf 


TRANSFORMERS, POWER CiRCuit 
Acn Electric Co 3! 

a Y. < Tp., 58 Water, Ciba 
Chicago Standard Transformer cor Ds 


of Essex Wire, 3501 W, 
eago 18, Ill Addison, 


Comar Electric Co., 3349 

Chicago 18, Ml ¥. Lit 
Dano Electric Co., 93 Main 

Conn. ur Winsted, 
Electran g. Co, 1901 Ch 

Chicago 14, Ill. yoourn An, 
Freed Transformer Co., Inc., 1736 Wee. 


—, area. (Ridgewood) 27, Y 
Genera ectric Co., Apparatus 
Senenereey - N. Y. Sie Di, 
General Transformer oe 18240 Harwon 
~~ Renee. Tih 
Hevi Duty Electric Co., Milw: 
Wisconsin wake 1, 
Hindle Transformer Co., Ine., 
Church Rd., Flemington, N. J, 
Jeffries Transformer Div., Leach Corp 
1710 E. 57th, Los Angeles 58, Caltt”” 
Kenyon Transformer Co., Inc., 849 Barry, 


New York 59, N. 
Moloney Electric oo. 5390 Bircher Bind, 
Nothelfer Winding Laboratories, 11 Alby. 
. mg 


40 Woow 


St. Louis 20, 
marle Ave., Trenton 3 

Raytheon Mfg. Co., Equipment Sales a 
Dept. 6270-EM, Lg 54, 

Sola Electric Co., 4633 W. 6, Chieti 
Til. 


Standard Electrical Products Co., 224 p 
Third, Dayton, io 

Trenton Transformer Corp., Bor 568-2 
Trenton, N. J. 

United Transformer Co., 150 Varick, Ne 
York 13, N. Y 

Wagner Electrical 6454 Plymouy 

Corp., 


Ave., St. Louis 14 
Westinghouse Electric Gatewy 

Bldg. No. 3, 401 Liberty An. 
Pittsburgh 22, Pa. 


Center, 
TRANSFORMERS, RADIO CIRCUIT 


Acme Electric 358 Water, Cubs, 
mn. ©. 

Audio Development Co., 2833 18th dn 
So., Minneapolis, Minn. 

Chicago Standard Transformer Oorp., Div 
of Essex Wire, 3501 W. Addison, Chi. 
cago 18, Ill 


Corp., 
Mo. 


Corp., 


Comar Electric Co., 3849 W. Addi 
Chicago 18, Il. 
Dano Electric Co., 93 Main, Winstel 


Conn 

Electran Mfg. Co., 1901 Clybourn Av, 
Chicago 14, Ill. 

Epco Products, Inc., 2500 Atlantic An, 
Brooklyn 7, N. 

Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 Wolr 
field, Brooklyn (Ridgewood) 27, N. ¥. 

General Transformer Co., 18240 Harwooi 
Ave., Homewood, Il. 
Hindle Transformer Co., Inc., 40 Wool 
Church Rd., Flemington, N. J. 
Ketay Manufacturing Corp, 555 Broad 
way, New York 12, Y. 

Moloney Electric Co., 5380 Bircher Bird, 
St. Louis 20, Mo. 

Nothelfer Winding Laboratories, 11 Albe 


marle Ave., Trenton 3, J. 
Sola Electric Co., 4633 W. 16th, Chicege 
Standard Electrical Products Co., 22408 
oo ies Me 
Trenton Transformer Corp., Box 568-3, 


Trenton, N. J. 
United Transformer Co., 
York 13, N. ¥ 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Electric 


150 Varick, New 


2 


Corp., 358 


3349 W. Addis, 


Acme Water, Cubs 
mE 

Comar Electric Co., 
Chicago 18, Il. 

Electran Mfg. Co., 1901 Clybourn Avs, 
Chicago 14, . 

Freed Transformer Co., Inc., 1736 w 
field, Brooklyn (Ridgewood) 27, 

Hevi Duty Electric Co., Milwaukee 1 
Wisconsin 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 1 

Standard Electrical Products Co., 2240 
Third, Dayton, Ohio 

Superior Electric Co., 83 Laurel, Bristel 
Conn. 


TRANSISTORS. See Sem!-Conductors 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., Ht] 
Bloomfield Ave., Clifton, N. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 241. 
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DIELECTRIC STRENGTH }j | 
TESTING INSTRUMENTS 


from a handful 


...to a shop full! 


You name it... ARI either has it, or can build it for 
you promptly from sound design and long experience 
with virtually every known type of high potential 
dielectric strength testing instrument. 


Standard “Hypot” Juniors range from 0-1500 volts 
to 0-6000 volts. Large mobile Hypots available to 
50,000 volts, 5 KVA. Write for data today ! 





waa tigate 
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3794 WEST BELMONT AVENUE * CHICAGO 18, ILLINOIS 


‘ = . ENOTES 








LIGHT 
ve veo AND MINIATURE 
SPECIFICATIONS TYPES 
POWER AND 
SENSITIVE TYPES 
Send us your prints and specifications 
for quotations. Literature on request. 


THE FIVE STAR CO., INC. 
PLANTS PLACE, PLANTSVILLE, CONN. 
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snap-action 


ENYA 


eh ait Me Alem ile -t = 


outstanding advantages 


@LONG MECHANICAL LIFE 


@HIGH CAPACITY 
@ COMPACT SIZE 


Type $2 
Cut-away model illustrated. 


The advantages are ALL YOURS 
.. with this improved switching 
component. Over 10,000,000 me- 
chanical operations plus precise 
repeatability, give you unlimited 
application possibilities. The dur- 
able plastic case measures only 
1%” long, 42” wide and 2” high, 
permitting more compact designs 
and mounting arrangements. 


The positive snap-action of the 
silver contacts minimizes arcing, 
assures precision control and ren- 
ders long electrical operation. The 
patented, self-aligning springs pro- 
vide the much desired contact 
wiping action, seldom found in a 
switch of this size. The new self- 
lubricating nylon button provides 
extremely long life and will di- 
rectly accept actuator cams up to 
45 degrees rise. Rated at 10 amps 
125/250 V. ac or 30 V. de. 


To enjoy the very best in switch- 
ing... buy Electro-Snap for your 
next application. 


Write in today, for detailed speci- 
fication sheet STD-8. 





A few of the 
standard 
actuators 
available, 


aouten LEVER 


PUSH BUTTON 


ELECTRO-SNAP SWITCH AND MFG. CO 


4224 West Lake Street, Chicago 24, Illino 






















































































PLUGS & 
SOCKETS 


500 SERIES 
Proven Quality! 


P-506-CE—Plug with Cap 





For 5,000 Volts, 25 Amperes 
cwtet SiSGBE brunet PEF Contact Alterable by cir 
cuit Characteristics. 
Socket contacts of phosphor bronze, knife-switch type, cad- 
mium plated. Plug contacts hard brass, cadmium plated. 
Made in 2, 4, 6, 8, 10, and 12 contacts. Plugs and sockets 
polarized. Long leakage path from terminal, and terminal to 
ground. Caps and brackets, steel parkerized (rust-proofed). 
Plug and socket blocks interchangeable in caps and brack- 
ets. Terminal connections most accessible. Cap insulated 

with canvas bakelite. 


Write for Jones BULLETIN 20 for full details on line. 
=, 
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SPECIALISTS IN DESIGNING AND MANUFACTURING 
OF ALL PURPOSE FASTENERS, WIRE FORMS. TOOLED 
TO PRODUCE OVER 1,000 STYLES IN ANY SCREW SIZE 
OR MATERIAL, OR TO YOUR SPECIFICATIONS. BACKED 
BY 34 YEARS OF EXPERIENCE. 


BULLETINS COVERING OUR COMPLETE LINE 
UPON REQUEST. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS CUTTERS 
ech ek ioe SE Bree SPADE BOLTS 


AND 
STAMPINGS *® 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 











General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Vee Products Co., Inc., Philadelphia 
25, Pa. 


TUBES, ELECTRON (Industrial) 
Amperite Co Inc., 561 

York 12, N 
Electrons, 


Broadway, New 


“ 


nw 


Ine., 127 Sussex Ave., Newark 

Federal Teiephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 


Victoreen Instrument Co 3800 Perkins 
Ave Cleveland 14, Ohio 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

TUBES, METALLIZED GLASS. See 
Glass. Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, 

Kanthal Corp., 3 Amelia Place, 
Conn. 

Stupakoff Ceramic & Manufacturing Ce., 
Latrobe, Pa. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn. 
Chase Brass & Copper Co., Waterbury 20, 


Conn. 
General Plate Div., Metals and Controls 


Conn. 
Stamford, 


Corp., 48 Forest, Attleboro, Mass. 
International Nickel Co., Inc., 67 Wall 
New York 5, N. Y¥ 


Revere Copper & Brass, 


Inc., 230 Park 
Ave., New York 17, N. Y. 


TUBING, PAPER 


Accurate Paper Tube Co, 804 N. Peorla, 
Chicago 22, IL 


Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Onset Stenent Fibre Co., Newark 
13, el. 

Niemand Bros., Inc., 37-05 Thirty-Fifth 
Ave., Long Island City 1, N. Y. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stone Paper Tube Co., Inc., 900-922 
Franklin, N.E., Washington 17, D.C. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 


Bentley, Harris Mfg. Co., 1205 Barklay, 


Conshohocken, Pa. 
Brand & Co., Inc., William, Dept. EM, 


North & Valley, Willimantic, Conn. 


a 5 ~ eee Fibre Co., Newark 

13, el. 

Corning Glass Works, Dept. EM-8, Corn- 
ing, N. . 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator, Div. of 


Minnesota Mining & Manufacturing Co., 


9 Argyle Terrace, Irvington 11, N. J. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Thompson Fiber Glass Co., H. I., 1733 
Cordova, Los Angeles 7, Calif. 

vont. Sales Co., Inc., 309 N. Jay, Rome, 

Westinghouse Electric 
Center, Bldg. No. 
Pittsburgh 22, Pa. 


Corp., Gateway 
3, 401 Liberty Ave., 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 

Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis, 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 

Irvington Varnish & Insulator, Div. of 


Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Phalo Plastics Corp., Commercial & Fos- 

ter, Worcester 8, Mass. 
oe Corp. of Pennsylvania, Reading, 
a. 





Rogan Brothers, 3027 
Stokie, Ill 

Varflex Sales Co., Inc 
ie. 2 

TUBING, STEEL. 
Grades and Forms 


TUNGSTEN (See also Contacts) 


N. Monticello Are 
, 309 N, Jay, Rome 


See Steel. Commereiy 


Fansteel Metallurgical Cor 
cago, Ill D.. North yy. 
Mallory & Co., Inc., P. R, ; 
6, Ind + Indianapois 


UNDERCUTTERS, MICA. See yin v 
dercutters. ee Mica Up. 


VACUUM PUMPS. See Compressors & 


Pumps. 
VACUUM TUBES. See Tub 

Ray; Tubes, Electron, ©” “#thods 
VALVES, MOTORIZED or 

OPERATED SOLENOID 
Automatic Switch Co., 393 | 

Orange, N akeside Are 


Automatic Temperature Control Co 
5234 Pulaski Ave., Philadelphia 44 p;’ 
sSarber-Colman Co Dept. H, 1403 Rock 
Rockford, Ill we 
Bristol Co., Waterbury 20, Conn 
General Electric o Apparatus Sales Diy 


Schenectady 5 


Mercoid Corp., 4227 W. Belm 
Chicago 41, Tl ont Ave 
Skinner Electric Valve Diy., 
Chuck Co., 108 Edgewood aoe 
Britain, Conn. . = 
Valvair Corp., 956 Beardsley Ave 
11, Ohio » Alem 
Westinghouse Electric Corp., G 
Center, Bldg. No. 3, 401 Liberty aw’ 
Pittsburgh 22, Pa. . 


VARNISHED FABRICS. See Fabrics, Jp. 
sulating. — 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., Ney 
Haven 14, Conn 

Bakelite Co., A Division of Union Carbid 
& Carbon Corp., 300 Madison Are. 
New York 17, N. Y. 

Borthig Co., Inc., George C., Bor 1)5, 
East Rutherford 3, N. J. 

Brand & Co., Inc., William, Dept. Ey. 
North & Valley, Willimantic, Conn, 
Dow Corning Corp., Dept. ABI-17, Mid. 

land, Mich, (Silicone) 
du Pont de Nemours & Co., Inc., B 1, 
Finishes Dept., Wilmington 98, Del, 
Durez Plastics & Chemicals, Inc., 139% 
Walck Road, North Tonawanda, N, Y, 
General Electric Co., Chemical Diy., | 
Plastics Ave., Pittsfield, Mass, 
Insulation and Wires, Inc., 3435 Chov- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator, Div. 
Minnesota Mining & Manufacturing (., 
9 Argyle Terrace, Irvington 11, N, J 
Mica Insulator Co., Schenectady 1, N. Y. 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


Mitchell-Rand Insulatien Co., Inc., 5) 
Murray, New York 7, N. Y. 
Westinghouse Electric Corp., Gatewy 


Center, Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. 
Zophar Mills, Inc., 117 26th, Brookin 
mam HY. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


INSULATING. Seo Var- 
and Resins. 


Belt. 


VARNISHES, 
nishes, Compounds 


V-BELTS. See Drives, 


VIBRATORS 


Aerovox Corp., New Bedford, Mass. 
American Television & Radio Co., St. Paul 


1. Minn. 
Bristol Co., Waterbury 20, Conn. 
Mallory & Co., Inc. P. B., Indianapolis 
6, Ind. 


VIBRATION TEST MACHINES 


General Electric Co., Apparatus Sales Dir., 
Schenectady 5, N. ‘ 
Electric Corp., 


Westinghouse Gateway 


Center, Bldg. No. 38, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

VOLTAGE REGULATORS. See Reguls- 
tors, Voltage; Transformers, Variable 
Voltage. 

VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES and COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. 
Biwax Corp., 3445 Howard, Skokie, IIL 
Dow Corning Corp., Dept. AEI-17, Mid- 


land, Mich. 
General Electric Co., Chemical Ditv., } 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chou- 


teau Ave., St. Louis 3, Mo 
Mica Insulator Co., Schenectady 1, N. ¥., 
Minnesota Mining & Mfg. Co., St. Paw 
6, Minn. 


Z ‘ oe 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 


ELECTRICAL MANUFACTURING 


41. 





In- 


Engineering ‘esting 
as a Design Tool 


@ The series of twelve articles (see titles be- 
low) which were featured in ELxecrricaL 
MANUFACTURING as part of a planned editorial 
program have been brought together in a Com- 
bined Reprint of 76 pages. The se articles cover 
major phases of instrumentation useful in prod- 
uct development, or in specifying product per- 
formance and maintaining quality level. 


C On TENTS 


Engineering Testing in the Small Plant 
December 1948, page 106 
Instruments for Measuring Sound and Vibration 
March 1949, page 108 
How to Use the Oscilloscope as a Design Tool 
July 1950, page 98 
Testing Coils for Shorted Turns 
November 1950, page 113 
Speed-Torque Curves on an Oscilloscope 
September 1950, page 112 
Shock Testing in Design 
March 1950, page 113 
High-Speed Photography as a Design Tool 
November 1951, page 120 
Testing Motor Insulation 
September 1951, page 128 
Eliminating Radio Interference from R-F Power 
Equipment 
October 1951, page 138 
Environmental Testing of Components Need 
Not Be Expensive May 1952, page 118 
What Do Instruments Indicate? 
February 1952, page 97; March, page 86 
Vacuum Tube Voltmeters in Engineering Design 
October 1952, page 133 


e Booklet is 84x11, printed on heavy paper and saddle 
stitched. Each article is reproduced in complete form 
with all original illustrations, tables and text. For an 
annotated list of these references giving a brief abstract 
of each one see the bibliography appearing in ELrEc- 
TRICAL MANUFACTURING for October 1952, page 346. 


Copies of this 76-page booklet are available at $2.50 
each on requests accompanied by remittance. (Add 3 
per cent sales tax for New York City deliveries.) Price 
includes postage. Send orders with remittance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
For further information on this and other Combined 


Reprints available see “Feature Article Reprints” start- 
ing on page 240. 












There’s Nothing Safer 
than a Rocking Chair 


Solder is the bond that is 
used to seal metal to metal 
in the hermetic closure of 
electrical components. For 
many hundreds of applica- 
tions its limited structural 
strength is good enough. 





But what about parts that 

must fly at sub-zero temperatures and withstand 
vibration and changing pressures—and on 
their continued functioning hangs human life. 


An extremely favorable ratio of weight to 
strength is not the only factor that makes Fusite 
glass-to-steel hermetic terminals so fit to fly. 


Because they lend themselves so readily to weld- 

ing, you need not count on solder alone to hold 

the terminal in place. The tiny 

1 dimples on the illustrated 

ev aL ie terminal and lid are actually 

\-+:wspot welds which give ad- 

«\ ditional structural strength 

to help keep a part function- 

/~~ ing after a solder seal has 
/ disintegrated. 






During assembly these welds 
serve to hold the terminal in 
place if the solder softens 
under the heat of sealing lid 
to container. 


We are equipped to weld 
the Fusite terminal of your 
choice into your lid. If you 
wish to do your own weld- 
ing our engineers are at 
your service. 





Would you like to see samples? 


Write Dep't. D3 


Sc FUSITEconronanon 


PERFORMANCE 


6000 FERNVIEW AVENUE 





: CINCINNATI 13, OHIO 
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(firs Torwico TI|NYMA\ transformers 


for 400 cycle applications 


*Output—6 V.A. *Regulation—10°%/, 
*Size-Dia. 1”, Ht. 3/4" 
*Weight—1'/, ounces 


Now, to meet the demand for smaller 
but highly efficient miniature trans- 
formers, Torwico has designed the 
Tinymax Series. Compact, light and 
durable, these miniatures are ideal for 
airborne use. Typical of the Tinymox 
series are the following electrical and 
dimensional characteristics: 


TW-6 — Electric Rating: Input—115v, 
400c; Power Output—6 VA; Regula- 
tion—10%; Heat Rise—40°C, Class 
“A. Mechanical Measure: 1 in. x %4 
in., weighs 1.5 oz, 


TW-3 — Electric Rating: Input—115v, 
400c; Power Output—3 VA; Regula- 
tion—15%; Heat Rise—40°C, Class 
“A". Mechanical Measure: 1 in. x 
9/16 in., weighs 1 oz. 
Meets MIL-T-27 Specifications. 

We are prepared to design and pro- 
duce TINYMAX transformers to your 
specific requirements. 


1h 1 


+ if ery 
for fu 


nation 












COPALAM electrical 
insulating material 


¢ Meets all Class B requirements 

* Dielectric strength — 600 volts per mil 

* Tensile strength — 25,000 Ibs./sq. in. 

* Thicknesses from .010 to .025 

* An asbestos-glass laminate 

* No delamination or fraying 

* High impact strength and arc resistance 
* Will take any electrical varnish 


Write for literature and free somple 


Representatives everywhere 


COTTRELL PAPER COMPANY 
88 Purchase St., Fall River, Mass. 
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Mitchell-Rand Insulation Co., Inc., 5) 


Murray, New York 7, N. ¥. 
— Inc., 117 26th, Brooklyn 


WEDGES and PEGS, ARMATURE 


Snesiotien and wee, en 3435 Chouteau 
Ave. St. Louis 3, 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation oo Inc., 51 
Murray, New York 7, ¥. 

National Vulcanized Fibre. Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 

General Electric Co., “h aie Sales Div., 
Schenectady 5, ) 

Mullenbach Rrectricl Manufacturing Co., 
2300 EH. 77th, Los Angeles 58, Calif. 

Revere Copper & Brass tye. 230 Park 
Ave., New York 17, N. 

Westinghouse Electric Corp., P.O. Boz 

(Flexarc) 


2025 Buffalo 5, N. Y. 
WELD NUTS. See Fasteners. 
WHEELS, BLOWER 
Master Appliance Mfg. Co., 

tario, Racine, Wis. 


Torrington Manufacturing Co., Torrington, 
Conn. 


WIRE and CABLE, BARE 

Alloy Metal Wire Div., H. K 
Co., Inc. of Pittsburgh 
Pa 

American Brass Co., Waterbury 20, Conn. 

American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bidg., Cleveland 138, 


Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

— Brass & Copper Co., Waterbury 20, 
Sonn. 

Cornish Wire a Inc., 50 Church, New 
wae vs Be ee 

Essex Wire a, Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Page Steel & Wire Div., American Chain 
& Cable, Monessen, Pa. (Stainless or 
Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. 


Bridge & On- 


Porter 
Prospect Park, 


Roebling’s Sons Co., John A Sub. of 
Colorado Fuel & Iron Corp., Trenton 
» a2 

Rome Cable Corp., Rome, N. Y 

apueen & Son, Inc., Joseph T., Chicago. 

WIRE and CABLE, INSULATED 

Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass 

American Phenolic Corp., 1830 8S. 54th 


Ave., Chicago 50, Tl (X) 

American Steel & Wire Div., U. 8S. Steel 
Corp. Rockefeller Bldg., Cleveland 18, 
Ohio 

Anaconda Wire and Cable C, 25 Broad- 
way. New York 4, N. Y. BCTX) 

Belden Mfg. Co., 4633 W. ‘Ten Buren, 
Chicago 44, Ill. (ABTX) 

Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn. (T) 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R 


Chase Brass & Copper Co., Waterbury 20, 


Conn. (BCX) 

Conger Cable Corp., Chester, New York 
(TX) 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. (BT) 

nee Wire Corp., Fort Wayne 6, Ind 
(BT) 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (TX) 
General Cable Corp., 420 Lexington Ave., 

New York 17, N. Y. 


General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn. (ABCX) 
Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y. (T) 


Lowell Insulated Wire Diy,, 

Corp., 171 Lincoln, Lowell, Mase itt 
Phalo Plastics Corp., Commercial & 
ter, Worcester 8, Mass, 
Phelps-Dodge Copper Produets 

Wayne, Ind. (ABCTX) 
Riverside ideuclesbarinn and Electrieg 
Supply Co., 16227 Michigan Ave, Dear. 
Rorkbestos Pi ducts C N <r 
estos Products Corp., New 
Conn, (AT) ne Haven 4 

Roebling’s Sons Co John A., 
Colorado Fuel & Iron Corp., Tat 
Rome Cable Corp., Rome, N. Y, ¢ (BTx) 
Royal Electric Co., Inc., Pawtucket, RI 
A , 


(ABT) 
Runzel Cord & Wire Co., 4723. 
rose Ave., eee 9 1 iu 31 Mon. 
United Manufacturing Servi 
8. 6th, Milwaukee 4, Wis Co Co., tty 
U. Rubber Co., 
York 20, N. Y. 


oo, Pon 


Rockefeller Center, Ney 


WIRE CUTTERS and STRIPPERS Bee 
Strippers, Wire 


ve CUTTING PLIERS and Twigr, 
ERS. See Pliers & Cutters, Wire, 


WIRE FORMS. Seo Springs, Col 
Fiat; Stampings, Meta Coll ang 
WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave, Ne 
Haven 14, Conn. 


Anaconda Wire and Cate Co., 25 Broad. 
way, New York 4, Z. 
Belden Mfg. Co., 4633. W. Van Buren, 


Chicago 44, Ill 
Chase Brass & Copper Co., 
Conn 
Essex Wire Corp., 
General Cable Corp., 
New York 17, N. 
General Electric Co., 


Apparatus Sales Diy, 
Schenectady 5, = 
Hitemp Wires, Inc., 


26 Windsor Ave, 
Mineola, N. Y. (T) 


Lowell Insulated Wire Div., Overlake 
Corp., 171 Lincoln, Lowell, Mass. 
Phelps-Dodge Copper Products Corp., Inca 
Manufacturing Div., Fort Wayne, Ind 


Waterbury 29, 


Fort Wayne 6, Ind, 
” Lexington Ave, 


Rockbestos Products Corp., New Haven 4, 
Conn. 

Roebling’s Sons Co., John A., Sub @f 
Colorado Fuel & Iron Corp., Trenton 
& &. J. 

Rome Cable Corp., Rome, N. Y. 


Sprague Electric Co., 


307 Marshall, North 
Adams, Mass 


WIRE, MAGNETIC RECORDING. Se 
Magnetic Recorder Components. 


WIRE, RESISTANCE 


Alloy Metal Wire Div., H. K 
Inc. of Pittsburgh 
Bristol Co., Waterbury 20, Conn. 
Driver Co., Wilbur B. 150 Riverside 
Ave., Newark 4, N. J 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg., Co., 4445 Lawton Ave., De- 


Porter Co., 
Prospect Park, Pa, 


troit 8. Mich 

Jelliff Mfg. Corp.. C. 0., Southport, 
Conn. 

Ney Co., J. M., 371 Elm, Hartford, Conn. 


WIRE STRIPPERS. See Strippers, Wire 


WIRING DUCTS. See 


WIRING HARNESSES. See 
and Assemblies, Wire 


Ducts, Wiring, 


Harnesses 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw Keys and Wrenches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating 


ZINC 


Federated Metals Div 
ing & Refining Co., 


American Smelt- 
120 Broadway, New 


York 5, N. Y. ? 
New Jersey Zinc Co., 160 Front, New York 
v me 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 241. 


How to extend the life 


of Electrical Contacts? 


e First you 


volved, 


transfer and energy dissipation. 


must understand the 
particularly as related to arcing, 


basic phenomena in- 


erosion, metal 


These 


factors and how 


to deal with them from a design and materials specifica- 


will be 


Watch for it! 


tions standpoint, 
ture article. 


discussed 


in a September fea- 
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Y-26 HIGH HEAT MICA PLATE 
The Outstanding Built-up Electrical Mica Insulating for all Domestic Appliances 


Y-26 has been first and foremost in the field of 
High-Temperature Mica Insulation for more 
than twenty-five years. It is the recognized 
standard of Mica Insulation in all of the Lead- 
ing domestic electric heater appliances. 


Y-26 satisfies all of the electrical insulating, 
thermal, mechanical and moisture - resisting 
qualities in all conditions of assembly, opera- 
tion and use. 

Fabricated stampings to specified dimensions 
and tolerances. 


NEW ENGLAND MICA COMPANY, INC. 


30 WOERD AVE., WALTHAM 54, MASSACHUSETTS 


FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 





FOR POTTING 
COM Radio Transformers, Light Units, 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Specific data and samples 
will be furnished om request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 


FOLDING DOUBLE CUPPED WASHER LUGS 





A SIZE and TYPE for every need! 


ole Sted ae ae Gen oe dee 


8) WALSH BUILDING CINCINNATI 2, OHIO 


AUGUST 1954 











because 


1. It’s the low-cost, long-life, snap acting switch 
you've been looking for. 
2. It’s easy to install — cuts wiring costs to the bone. 
3. It’s listed by Und. Lab., Inc. for 15 a. 125/250 vac. 
1/4, HP 125 vac.; 1 HP 250 vac. 
Write today for data sheet. 


UNIMAX 


DIVISION OF THE W. L. MAXSON CORPORATION 
460 WEST 34th ST. NEW YORK 1, N. Y. 
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NEPCO COMMUTATORS make 
otor manufacturers exclaim 
over their precision and ease of 
assembly. 





For commutators from 7/16” to 
4” contact Nepco, manufac- 
turers and designers of precision- 
built commutators. 





Users are pleased with their 
ruggedness and reliable, 
smooth-running performance. 





NIPPERT 


ELECTRIC PRODUCTS CO. 
1759 W. Mound St., Columbus 4, Ohio 
Phone: RA-1116 
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SAVINGS 


to VOLUME users 
of small parts 
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If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacri- 
ficing strength or accuracy. 


Typical Applications— 


As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to 4” dia. and to 14” 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


TE BEAD CHAIN® ™*F°. co. 


13 Mountain Grove St., Bridgeport 5, Conn. 
Manufacturers of BEAD CHAIN— the kinkless 
chain of a thousand uses, for pull and retain- 
ing chains and other industrial uses; plumbing, 


electrical, jewelry, fishing tackle and novelty 
products. 
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NEVER BEFORE 


such Magnificence 


such Performance! 


and NEVER BEFORE has the 
A. W. HAYDON COMPANY been so 
proud of its contribution... 


In the never-ending conquest of the vast barriers of space 
and time, Douglas goes ever forward meeting every chal- 
lenge that men and machines must face. The —. 
— and brightest — star in the aviation firmament, the 
Douglas DC-7, is truly a miracle of the mastery of men 
over machines .. . and in this great work sixteen A. W. 
Haydon timing devices play an important part. 


. W. Haydon take pride in our contribution 
eee a : mass of metal and machinery into 
integrated performance which meets Douglas high 
standards. Integrated performance 1s born of a multi- 
tude of small component parts, working in ‘7 
mechanical and electrical coordination. The A. V : 
Haydon precision timing instruments are a vital par 
of this vast network. 


J A. W. Haydon Time Delay 
Relay is a very important 
component of the automa- 
tic prop feathering system. 


A. W. Haydon Time Delay 
Relay times duration of 
DOUGLAS DC-7, the prop feathering. 
ultimate in comfort- A. W. Haydon Repeat 
able and safe air Cycle Timer is a vital part 
travel. Swift, luxuri- ws the prop deicing equip- 
ous, dependable — the ment. 


pew DOUGLAS DU! J A.W. Haydon D.C. Timing 


justly deserves — Motors are used in the ca- 
colades it is receiving. bin pressurization systems, 
Design ond Manufacture of Electro-Mechenical Timing Devices 


“A W-RIAYDON 


COMPANY 


234 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


(Catalog sent on request) 


such Power 


ADVERTISER 
INDEX 


Shell Chemical Corp. 

Sherman Manufacturing Co., H. B. 
Signal Engineering & Mfg. Co. 

Soreng Products Corp. 

Southwestern Industrial Electronics Co. 


svgreer Teermestat, Div. of Maal 
Sprague Electric Co. 
Stackpole Carbon Co. 
Standard Pressed Steel Co. 


Star-Kimble Motor Div.., 
Press and Mfg. Co. 


Star Porcelain Co. 


Miehle Printing 


Stearns Magnetic, Inc. 
Sterling Engineering Co., Ine., Sub, of 

American Machine & Foundry Co. 
Stevens Manufacturing Co., Ine. 
Stewart Die Casting, A Div. 





Warner 
Stone Paper Tube Co. 
Superior Steel Corp. 


of Stewart. 


Sweet’s Catalog Service, 


Div. of F. w. 
Dodge Corp. i ¥. 


Switchcraft, Inc. 


Taylor Fibre Co. 


ae 


Thermo Electric Co., Inc. 

Thomas & Betts Co., Inc., The ; 
Thomas & Skinner Steel Products Co., Ine. 
Thompson Fiber Glass Co., H. I. .... 


Thompson Products, Inc., Light Metals 
Div. 


_ 


Titanium Alloy Mfg. Div., National Lead 
Co, 
Torq Engineered Products, Inc. 
Torwico Electronics, Inc. ee 
Triple “M’”’ Electronents Div., Midwest 
Molding and Manufacturing Co. a 
Unimax, Div. of W. L. Maxson Corp. 
Union Carbide and Carbon Corp., Bakelite 
50. oa ew eele 


Union Carbide and Carbon Corp., National 
Carbon Co. 


Jnited Electric Controls Co. 
Jnited States Gasket Co. 


Jnited States Graphite Co., The, 
The Wickes Corp. 


Jnited States Rubber Co. 


Jnited States Steel Supply Div., 
States Steel Corp. 


Jnited Transformer Co. 


287, 366) 


Jniversal Clay Products Co., The 


Jtica Drop Forge & Tool Corp. .. 2 


Varflex Corp. 145 
Vickers Electric Div., 
Unit of The Sperry 


Wagner Electric Corp. 

Waldes Kohinoor, Inc. 

Walker Co., George 

Ward Leonard Electric ; 

Waterbury Rolling Mills, Inc. 

Watlow Electric Mfg. Co. 

Wenco Manufacturing Co. 

Westinghouse Electric Corp. 48, 49, 
172, 

Weston Electrical Instrument Corp. 

West Virginia Pulp and Paper Co. 

Williams-Bowman Rubber Co., The 

Winsmith, Inc. 

Winzeler Manufacturing & Tool Co. 

Wisconsin Porcelain Co. 

Wrought Washer Mfg. Co. 


Zenith Electric Co. 


ELECTRICAL MANUFACTURING 


Back Coyg, 


B BBE i 


” 








— 
a ee 


SS262 


= 
a 


= 


ne ee 


2 o — 
sas 





: | 
lm. 
ia. 

al 









See how easily the standard electric motor, standard gear reduction, 
standard electric brake combine into a drive that gives the RIGHT 
aT) Shek ML eee ime Ce features aera) 
one compact ee: ITY Med Me cel MB ilile Me eka, am Mele mmole 
Pest CMM SiN este) ele and in such a wide eat hi types 
and ratings. 

Master power drives are available in thousands and thousands of 
ratings (Ys to 400 HP) . . . in open, enclosed, splash proof, fan cooled, 


explosion proof... horizontal or vertical . . . for all phases, voltages 


and frequencies . . . in single speed, multi-speed and variable speed | 


types . . . with or without flanges or other special features . . . with 
5 types of gear reduction up to 430 to 1 ratio .. . with electric brakes 


Ue ae oe Ceol oe) 


| units... . and for every type of mounting . . . Master has them all and 


so can be completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY ® DAYTON 1, OHIO 
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Beer LG 
easily combine into 
special purpose drives 





ROASTERS 


TYPE R thermostats give clean, positive make and 
break of circuit. Also used in range warming | 
compartments, low-wattage water heaters, 

and electronic devices requiring a high 

degree of temperature control. 


TYPE S thermostats feature clean, 

positive make and break. 

Electrically independent bimetal 

prevents artificial cycling for Ss 
longer thermostat life. SS 
Available in adjustable and am 
non-adjustable styles * Ne 


STEVENS 


Se 


precalibrated for ~ Sa 
your product. Nay 


STEVENS thermostats make appliances 
perform better—longer 


REFRIGERATORS 


TYPE W thermostats give 
make or break on temperaturef 
widely in butter-warming compai 
electronic devices, rectifier fan 
apparatus requiring sensitive, 
control of high-wattage hed 


PERCOLATORS 


TYPE M thermostats have bimetal disc that gives 
quick make and break in appliance, apparatus 
and electronic applications where close control 
and compactness are essential. Open, hermeti- 
cally sealed, or neoprene-protected styles for 
severe dampness. 


STEVENS 


Stevens makes the largest line of bimetal thermostats in the 
industry — several hundred styles in all. So even if you have an unusual 
design problem, check with Stevens first. Probably a standard Stevens 
thermostat will fill the bill for specifications, price and delivery —and at 
the same time insure the performance and life of your product. A-6517 


STEVENS ° ° 
manufacturing company, inc. mansreo, 





